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(A1) Translate this text Virus virions defective in F gene are successfully 
collected by using a Sendai virus genomic cDNA with deletion of F gene. Further, 
infectious viral particles defective in F gene are successfully constructed by using 
F-expression cells as helper cells. Also, virus virions defective in F gene and HN 
gene are successfully collected by using a virus genomic cDNA with deletion of 
both of F gene and HN gene. Further, infectious viral particles defective in F 
gene and HN gene are successfully produced by using F- and HN-expression 
cells as helper cells. A virus being defective in F gene and HN gene and having F 
protein is constructed by using F-expression cells as helper cells. Further, a 
VSV-G pseudo type virus is successfully constructed by using VSV-G-expression 
cells. Techniques for constructing these defective viruses contribute to the 
development of vectors of Paramyxoviridae usable in gene therapy. 
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(57) Abstract 

Virus virions defective in F gene are successfully collected by using a Sendai virus genomic cDNA with deletion of F gene. Further, 
infectious viral particles defective in F gene are successfully constructed by using F-expression cells as helper cells. Also, virus virions 
defective in F gene and HN gene arc successfully collected by using a virus genomic cDNA with deletion of both of F gene and UN gene. 
Further, infectious viral particles defective in F gene and HN gene are successfully produced by using F- and HN-expression cells as helper 
cells. A virus being defective in F gene and HN gene and having F protein is constructed by using F-expression cells as helper cells. 
Further, a VSV-G pseudo type virus is successfully constructed by using VSV-G-expression cells. Techniques for constructing these 
defective viruses contribute to the development of vectors of Paramyxoviridae usable in gene therapy. 
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mmm 

~t ' & (Lamb, R. A. & Kolakofsky,D. , Paramyxoviridae: the viruses and their 
replication, in Fields Virology, 3rd edn, (Edited by B.N. Fields, D.M. Knipe 
& P.P Howley) pp. 1 177-1204(Phi ladelphia, Lippincott-Raven. (1996)) 0 Zti 

d> £tzmft^?*-<D&&fflmifimijmiziz$tix^z>o Lfrb&#s> N - n 
ib(D^?$-iz^ttib£ftmiz&^x, mftxmk(DBmx#&tz>o lot, 

XfDM^y-y^^ VrJ ifim&ZtlZ (Roberts, A. & Rose, J.,K., Virology 
247,1-6 (1998); Rose, J., Proc. Natl. Acad. Sci. USA 94, 14998-15000 (1996); 
Palese, P. et. al., Proc. Natl. Acad. Sci. USA 93, 11354-11358 (1996) ) Q 
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u^u mmmzmm^mtemmvj frz<D%.mm>f ; k&mcDJ^ ^ 7v<w 

(DRMf J Ai7>fyyAili;iJ y 7 ( 

ribonucleoprotein complex; RNP) ©ff^#£U 7°^ XilRNA7^ ;i/7 CI hfl 

tt,\mksmmmti.n(D>f j arnac^ <t 7" u y x lx vj a©rnp-.© 

-T ;P X ti g # ©RNAtf 'J^7--t?^otj5^ RNPH^f* ZmmzLTOJ )IZ 

(nsRNA) ^>f;Wtti^iMllT0^JilL, DNA7 i-XSSf&ft^fe 
Mfi{*-\©ffi^j2^ (integration) {±^3 fcfc^o M(c(iRNA|s]±©ffi(lJ|l^^ 
x. & Rti> 5) tiT ^ & ^„ 3 ft h ©f£Kfi v ^ ±7n IIRNA7 ;i/ 7 © flhE^$gga^ 7 

#fgHJ3#£,i±*#^ ~7mmkt?-< KT.CD^X-'b^ytrj ;i/7 (Sendai 
virus; SeV) KaBltSfe, SeVf±##tiM^ 7"Xi3 RNA -7 ^ ;U * "C\ 
7V7-f;i/7 (paramyxovirus) Clb, murine parainfluenza virus©— 8T*fe 

•7^-^— -tf (hemagglutinin-neuraminidase; HN) ^7a-^3>^>/^I ( 
fusion protein; F) §^ LTm±«M^S«, li^iu 8&«J£g# 
©RNA7KU^^-42^U^7.7b^7D^^> (RNP) W.&fa(DBX&&t -5RNA 
^ 7 A £ IfflSSKt' M ft U ^d-tr^-r^X ©mRNA©$^;& VfV J A ©i$® £ ff 3 
(Bitzer, M. et al., J. Virol. 71 (7) : 5481-5486, 1997) 0 t> A ;i/7:n>^n- 

7m&mmfe&®®MM%m& (f 0 ) tLtM^ti, bV7is>iz&z#> 
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/VrWftM (proteolytic cleavage) T- Fl t F2 lzffi§l$ti (Kido, H. et al., 
Biopolymers (Peptide Science) 51(l):79-86, 1999), rSti^S 6 If t ft <0 mm 

7#i§« (Z strain) ^^nti 1 ^ &mm^T~fo%tf o*i(^b 
^ 4 711RNA ^Jb^^-© cDNA^P ^ © 0 J|^> ^ A © ^ T\ -fe > ^'-f ^ ^ 

cd ■> j ji 7s mm km $ tz $ >r » * %±m%.mt % mwi&m-c 
* & < , ate^? & # c «t t) a l fc ^ ^ s * v * << ;i/ * ^ i * - * mm -r 

-^-i:LT^AUfecDNA&fflV>T^>^y 0^ ^©F®£ £|g^§«* 
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W-i±, WlXmmLtz^v VOWmmm, primitiveft^X©M#» b 

hcDjEmm^^^m^mmizm^mxm^mx^h, m^mfe^mm*^ 

Lfzo 2 £>t3, invivo-e(±^ y h ©Jl&3$4 bTif |giW# ^tlfco uffiFIfi 

? &$i m sev-< * * - (i m%k t m t? raw n n < ^ m iz fr-omii iz 

SMU ^ffil:«tt^^jw^^i4tf\ ^SbfcM^&fcJf b& 

b > -tr > *v ^ ^ ^ * ©f^ e is «t mm a s * sm-r % mm^xmrn^ t> 
iai3#A-rsc:i:(3j;oT^HNgee&^bfesev^^^-^s-rs^hi3% 

£fz\Zmmfc?KM?; 2±cMhfr<bs ^;WN'-|fflflS£f'Jffl bT« 
fcJR £ 4" ^ ^ *£^© EUR (3 b fc d h f3\ Hr > *V * ^ X fc W«* 

^ b fe if gi& mfc^-mmm ^ * * - © m^mm iz m & m < & © t? & a <, 
#SBH8©&£S!-tr >y w * -f * -iiMe^A$w&i2;iG& wii(3 

t> a )v * ©e« * t££ (3 » < b tz £±&<dm\< ^tfr-x&zztwmwL tz 

RNA t> 4 )V Z X ii $V A © g^f4 © ^ JB *sjgj« £ tiff 5 #\ SeV-< £ * - {3 «fc S 

zti-r. mAmm&B?*&Mmizm^x£7Ziz&mtzBt i 7F$tiT^z (yu, 

D. et al. Genes cells 2, 457-466 (1997)) 0 d©^ «iiRNA^;i^ b"7°D 
3>&^-;*t3 Ltz^Zt-te, WblzmiftLX^ZtfitT 4 ?m (positive- 
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strand) RNA^-f )1>7>X'& A V J frZ ( Semi iki forest virus) £fc 

H'b'X^^X (Sindbis viruses) Cl/7 , 'j3>*^-7tUc>>f^ 

XZWAmfc^O-tyJ vtr — i/yPCDM^i. (flexibility) &£ft£® 

x^^^-*^«m©«, ^c«3K^«Bj!at3^v^*"eate?#A^n^ c- 

kitH'S©primitiveMt &#A£ ft S £ 1tWm LT^&Ztti**,, Z(D^Z 

(1) (a)^7 ^Vf^-Y^X©'^^ ^-o0x>^D-7^>/i^fS 
!8Ib&m5l:S^n^7^v^^^i:a*t5 (-) I1-*$1RNA 
, *5«fctf (b) & (-) i|-«RNAh^-T§^>^^^ 

(2) (-) $-#S£RNA#NP* W1*ff, P^>/^fC, &<£lM^W^fC£^ 

(1) KIBJR©^*-, 

(3) (-) II-«RNAA^|g^b^V^-5ta^^tlfci>-<D-7^>^^ 

»©'>&< £&-^&itrfrs (i) sfett (2) Kgaft©^*-, 
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(4) m-G#>/V7W&<gtS, (1) (3) (D^ttlfiHzmmC)^? f>s 

(5) (-) m~MMMt^>V4 ^^f^X!:fi*t§, ( 1) fr£ (4) 0O"T 
tlfrflHBIE©^^ 

(6) (-) iI-*HRNAA^ 6i'^*«fE^^n- h'LTl^, (1) frb (5) 
© V ^ t tifr iz IBiE© ^ £ # — N 

(7) ( i) frt, (6) <3D^-rn*Mifl3*©^^^-c^sns (-) h-^iirna 

£ & li* ©M$H£ 3 - h* t 6 DNA, 

(8) (i) (6) ©t^ft^itBII©^^ -©«£«- fcoT, 

(a) 3; £Vift£fJl/;*©'J>&< h&--o©;n>^n-"7°# W^M£|g 

(9) (1) frh (6) ©V>-rn^^83«©^^^-©S!B^T-feoT, 
J;t>*f£ (-) f|-»RNAi:^-rs^>^^^ i>-<n- 

> ; i * jc & seas?- a Mis £ * a -r a ig, * «t v 

(b) H!M£tgitU ^©m#±^^^^^X»^H]JlX-r§X|M, £^ 

(10) ig (b) C*^SfflJ!a©ig#*s, x>/KD-r^W^I^St5 
«^©±ttg#Tfe§, (8) Sfcfcfc (9) tUBS©^ 

(inn (b) iz%>tf%>MM(Dt%miz#^z, mmmiz, x>^n--r*> 

^?n*%mt (8) (9) £IB*©£^ 

(12) M#fgSiT£:n>^n-;7# wi^W©4>&< i:* 1^\ fuIS (- 
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£<bi'3£m--e&%, (8) ^6 (i i) ®^-rti^tis«©^^ 

( 1 3)$fflJ3a^fgil-r-g)^>^D-7^>^^g©'i>^< 1o#VSV-G*>;1 
(8) fr£ (12) ©^-rftfrCIBtt©;^ tlt^o 

to© £ ^ y ^ - ^ > y b & -r ^ * *i ^ * J§-r c 

X >7 V 4 )\s7J&*? 4 KTsto r NP, P, M, F, HN, £ J; TOtfc^j 

l/^tfO-W^JI N P/C/V M F HN - L 
^7 7-7^^X1 N P/V M F HN (SH) L 
^-ey^U^Jg N P/C/V M F H - L 
M X \t )^ X >? V >f ;u 7, 14 (Paramyxoviridae ) ©l/Xtn^J^ ( 
Respirovirus) (l#$£ft.5-t?>^f »W ;i/X0^3ie?©^SIH^J©^-^^ 
-X©T^-b <y i>3 >#^fi, NPite^fco^TJi M29343, M30202, M30203, 
M30204, M51331, M55565, M69046, X17218, P«e^ Hoot & M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, X17008, MJte? H-o^Ttt D11446, 
K02742, M30202, M30203, M30204, M69046, U31956, X00584, X53056, Fitfe^t 
oi^TIi D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69046, 
X00152, X0213L HNitfe? D26475, M12397, M30202, M30203, M30204, 
M69046, X00586, X02808, X5613U Utfe? iio^t li D00053, M30202, M30203, 
M30204, M69040, X00587, X58886£#M©<! to 
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te^kolz&mztitzs^ ^V7-f^l:Mt5 (-)ii-*fIRNA£#&- 
t*Wtt% 0 /^7^V^^J^!t -flgfls x>^D-7°CQ«ONA£* 
W^flfr^^S^f* (U#7£ l/t70f^ >; RNP) £^A,T*^-5o RNPH 
<§£tl2>MMZ;^ ^V^MO^rVAtfc^ (-) II 7M) ©- 

#flRNA-<?fe^ # W^f?i±£©RNAi;:*£i§rbT^l^£^bT^6o *fPJ3 
©^7 ^ ^ Vf4^^;i/^^^^-i±. (a);^7^ V^-Ol/^fiD^fc < — 

(-) ii-*iiRNA, (b) m (-) ii-^iiRNA^^-r^.^ 
tmGtz*>rt*n£i±, m (-) iji-«RNAhfi^^ctr>7^^i±r H igtis 

£U §2 (-) iI-*IIRNA^it^f*^Mt-§^>/^H©^^^«-5o 
,^7^V^ra(-) fg— ;$cf|RNA (7VARNA) NP^W^W, P 

*w^fC, i3J;^>/^P^Ltl^„ ^©RNP{z^^nsRNAA^^;i/ 
*>tV A©i|to^:fcJ;t>1fiM©fc&©§?Sh&3 (Lamb, R. A., and D. Kolakofsky, 
1996, Paramyxoviridae : The viruses and their replication, pp. 1177-1204. In 
Fields Virology, 3rd edn. Fields, B. N. , D. M. Knipe, and P. M. Howley et 
al. (ed.), Raven Press, New York, N. Y.)„ «03©if ^frtii, 

iz&MtZ#>^>7nftt>te%M-&fofi^£hZ>o »0£©^#-fi, mz.\t 

AHW^4)IX(D (-) m-^mWklZ Z\tltb<D#>/V?n (NP S P, *5«tWL 
# W^SC) #^bfcRNP£^fr&©T»&3o-02i^ ^ ^ V'j7-i';i/^©RNP 
m^Tg5:^{cRNP^#:^itS1-?,f^^wr§o i(2)J:o^ US 
K#A^n^^^^-li«I^^RNP^^i|i^^S^^^j; ?tlS^ 
£^£ft5RNA) ©nt°-i(§ti^t-o Z\ti\z&*), ^HE?^^^^-iP 

^©^»e^©s^M#*fe?>^tiSo «h^©-<^^-(±, $?^b<ii, 
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mmft-eiiL&ft (rnp) iz^£tiz>Mkzmmtz>mti*%tz>t)<DX'&z>o 

, mz.lt, mmtrnvx, -yrfrrty-f yyfr^yWJ )iz (SV5K th;^7>f 
•W^*^**-*© (-) i|-*»A(i, ft«Hf±, NP^w^ff, P# 

-b>^-r^^;i/^ (Sendai virus; SeV) ©il£\ ^2*© ^ il/XO^rV A"tM 

Xii^i5,oooiMS-r\ 3' ©^ y t$ic^§, np 

***7J/ K)n P M ( V h U y^X), F (7i-ya», HN (^V^ 

)l?--y-; ^ ^-^-^), i5«tVL (^-v) SBfC£3-K-r5 6"O0itfc 

©5*> F, HN, *3j;tJ? HMfc?Vo1b^ttlt)\ fcSV^Ii^ft 

? fcHNJtfe^ ©M££ ^flLtl^ oENP0BJE£l3 li C ft 5, ©^ agli-Mft^fe 
NP, P, ^«tt>*L^>^^K©#ST^C©^V ARNA (tfj^-r ymZtzlt* 

<DWM*. m^ltLLC-M2mMtz£'X"'l7tD J £Z>Ztb^%Z>o NP, P, *3«fctfL*> 

*)fit>nmz> (mmm&m)o ^3tfe?ii^i«©^«:n«a^ftT 

IMT&cUv RNP£ffM2 « & t NP, P, i3«fcVL$t^Pfciu ^ 

^-©^rVAiz=i-K^ft§ np, p, &&mmfc?t$a±izm~x&%>&m±te 
-r&fr^, zti<b(DmB?&^-h*tz>m&W(DT*;M®.m±, rnp^va 

#3- K-T £ * >;^H©T $ y KSB^J^ffl £ £ T? fc < *k -!tV ARNAhii^ t 
, «F*3^RNP©mS&ff3Mf4*^oPMD, l^lALf;^ &SVMifl!i©»i7 
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^„ £©«k-5&^*-{i, -siitiista^ $ffljjg[*)TRNP^Ji«^-a-s 
© «fc a * -ii, 1$t:ais?M* ¥m^%±m^#$tiZ>frmizM&x 

© -sis & f§Ji £ # -s - ^ * # x. e n & o m z. «\ F»fe ^ ^ hn^is^ © ^ u % 
7iz%T%vj)ix^#-&£mt?nzoM#>^?n*&tz?i#>^!7n(D 

S^jt^t-S^^^-iibTfiJffi^tiff^o '©iat, (-) iI-«RNAt 
(-) il-^IIRNA^^V^T^b^^cfca^^^nfcX^^D-T 0 ^ 

zitzztbuim-c&Zo z<D£o%:^>^u-7$>jiznizmzfflmi±-&^ 
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7s (VSV) ©G^W^fC (VSV-G) itm-f ZZ£ifi~C%Z 0 #^BJ§©;^^Vf4 
«BJ3©<>^;i/;^^-f;i;, iim, (a) 5. £ vm^P^ )^7(D'PU< £<b 

(-) ti-*iiRNAS « omit £ i3 - h ir s ^ -dna&, 

tS^h^tt^c ^^-DNA£|g51£«fmis NP, L, 

t|-*llRNA (*#^-7"fJ0 £fc«*©4l*tSI (#X7^7"$0 LTM 
5 o m X. ( - ) il-*l|RNA £ (i ^ ©Mil* n - K t Z> DNA*T77°n ^ - * 
-©Tv^t^S^^, T7RNA^U^7— tr'tiDRNAtls^^^So ^*#-DNA 

©i>^n-r«fe^©^>y^H&fg^f #'J;t«\ F,HN 

?lfE?MI-fe>yy ^^X^^-DNAfCftbTf^ F^>/^M©^^^1- 
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So 

m x. «\ > ^ o - rmfc ? &xm l & mm *. * y v 4 1> 4 » * ^ # * - yj 
A^Mts^^^ ^mLtz^y^-ym^m^m^t^^^^-tn 

*>^fC£ISSLft^<fc5£&^£*ifc^ ^v>^;^i:i*t§ (-) 
II-*WA, *«fcVK (-) iI-*»Ah^t-§^>^^M> 

x>^n-^w^R4»3Sf *fflJiat*X-r5xe, ;fc«fctf (b) m 

a^©h7>^7x^S/a>aH*s|iJffi-e§5o $I;Ltt\ DOTMA (Boehringer), 
Superfect (QIAGEN #301305), D0TAP, DOPE, D0SPER (Boehringer #1811169) & 
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(Calos, M.P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) o 

1 2HIB«Lfe«fc"5^ ^^^»t§Iit:x>^n-^>;^ISi 
4,, 0y*.«, 3 J; 5 £u U#>H\ ggfl^Efc 

k & jffliiai*ifatfi t w-r § ^ * >^ * k& ^ s ^ t # & s 0 ^ n 

)\,7s^>7 ft-gMt££fgT£«fc#>^ Sfcli, RNA 

© $e ^ * ^ffisa * * #> s fc #> ii , ^ z $ - \z $ s n s ^ >f ;i/ x ate^? # afc 
^mm^J iiz^t^-it, (-) ii-«RNA^c^*«fe^^n- h*-rs 

>f ;i/ X ^ £ * — DNA(Z h * 3 ^©^Mitfs^ £^ A tSo^-f^^^^ 

WI'SE^J'&fflA'rs £ L<^ (Journal of Virology, Vol.67, No. 8, 

1993, p.4822-4830) o ^MMfc^te, t> J )lZ<D&Mte? (NP, P, M, F, HN, £ 

^(Dmmtetfitfte^&ofc-rztztb, ft%xt&¥<D%t&tz\±&z\zmM e-i-s 
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( - ) f|RNA©3' % H JS ^ (5 £ ( £ ^ ;i> * © >tV A ±©«fe^lBg (3 43 V ^ T 

) SfciiNPiSfe? hPfflfe^©f!f1&^\ 7WV Af3^T±$tM» 

Af bOo i£f3, MAteK#*#^ 7$|RNA©5'$Sf3jfio(i;£ (IF 

a* tf^ >r & 5' fflij, -r & t> *> * y y a (3 * ^ t itmte? © 

: ?*§St*¥A-C#5J;"5t-rsfci6H, #A8M4C* n-->W4 h £Mt 

n © «fc a t m a t (3-fis t fib©^*»e^ * u t ^ r % ct 

«ite^*W-r^iI^X^>^^^^;i/X^^^-{i > fllifcJU Kato, A. et 
al., 1997, EMB0 J. 16: 578-587&£>7u, D. etal., 1997, Genes Cells 2: 457-466 

13 & A -T § (3 o T I£BJ? -f 2> o § tt£ "T 3 cDNA^affi^iJ © tfi i3 Not IfgH 
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g?E^J£^b£tt&u«fcoi::J£gE#l£&£U NotlSB(fiE*^«)|»*bT43< d 
ftfc»r#0ffi*#Notl${ft£: U $ t>iz-mz*>VJ -)^;^©$e^»iJ 

( e ) N ^ffiss^j (i) svte^MJ&s^j (s) (ei smm <Du^-^nmt 

SfctoC NotI$iJPSSI^^if^«S«^^BH^J (E), ^sra (I) s 

mmr^mm (s) ^ift®e^©-^©E?y£^&7^^-#^LT, 7 

* V - K fl £ eSDNAffi^J ;& VJ A - * fJj-nfiKDNASH^ll ( 7 > f - -tz > X f! ) £ M « 

MB© 2 J£Lh©* £ b^-f H ($? £ L < fcfcGCG N GCC©NotIS»gP(fl:**©E^!J 

gcggccgc m U £ Z t * ©3' ffliJ £ X ^— -Efll a L T #B© 9 i^S £ fe I* 
9 t 6CDfg»*iDife»omS&^ljnU 3££*©3'fflfl£ffi30cDNA0WJ6:3 

©i&SteGg; & J±C t & S «fc -5 £ l&fr HCcDNA^ £ & M!K LT7* r 7-F 
<ffl£fiEtf 'J UDNA03' «i:t^:WJU^ 

U ^-XffiiJ^«A@H^J(i5' » 6fiB© 2IU©?^P^K (£? S L < & 
GCG, GCC©NotI|^«jiLS*©IH^J^a*tl^^4iSS, MKS? £ L < &ACTT) 

W®-rS&«)0}iA»f^O*U JDNA^fd-HD-rSo £0* UlfDNAC^Hu NotI 
ll»tegcggccgc£^#\ cDNA©ffiffl«fiSE?!li:^-r-5-b>^>f ^^^Xt: 
S*t£-te>^ ;i/*$V £©E I SiMSE?'J©£it#6©fgi&f;:&&<fc3 
digStetSff-f 3 (V^fc«9>£ r6©;i/-;i/ (rule of six)j ; Kolakofski, D. et 
al., J. Virol. 72:891-899, 1998) 0 £ £ t^AKfM-©3'M^-fe>^V 
©SE^J©ffiMIIE?iJ> L < &5' -CTTTCACCCT-3\ I K?!k £?£L<{i5'- 
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aag-3' , Eia^jcffl m mnm, s l < (±5' -tttttcttactacgg-3' , £ £ H^©3' 

i«# G £ tz It C K fc % «t a £ £ £ MiR L T BB^U * ftiffl U x 'J A- * fflij^figtf 
U:JDNA©3'©3fc^1-£ 0 

PCR(is m%.&, ExTaqtfU^ — t? (SMig) ££H^iim©73&£fflV^ - 
t#-eS5o L<&Vent#U^ — tz (NEB) £ffl^T*Ti\ ii*Stfe@^»f 
WiNotl-f^bLfe^ 7°^^ H^<^^-pBluescript©NotIg|lji{;|f AtSo 

?# ^ n fePCR^ mcD msia^j * ^> - * ^ > tr- -e &m l , ie l ^ mm © k 

*IiRt5o d©^;^ r'fre>ffiA^Jt£NotIT*t0!>mu x>^n-^»e 

7^7, ^ K^^^-pBluescript^^^-r'i3NotIg(5jutii^#AbJfi^X.-b>^ 
>f >M^7cDNA£f# ZZt&mtZ&Zo 

4)17><DU Px NP^ W^SCt ^ RNP£B#tfi££^ d©RNP£^tf>M;i^ 

^7 * § d ^ s So t? << )vx-< t % -DM** & © »> >r onm 

5ZtfisZ*%2> 01^^^97/16539-^; 8^^^97/16538^-; Durbin, A.P. et 
al., 1997, Virology 235: 323-332; Whelan, S.P. etal., 1995, Proc. Natl. Acad. 
Sci. USA 92: 8388-8392; Schnell. M.J. et al., 1994, EMBO J. 13: 4195-4203; 
Radecke, F. et al., 1995, EMBO J. 14: 5773-5784; Lawson, N.D. et al., Proc. 
Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et al., 1995, EMBO J. 14: 
6087-6094; Kato, A. et al., 1996, Genes Cells 1: 569-579; Baron, M.D. and 
Barrett, T., 1997, J. Virol. 71: 1265-1271; Bridgen, A. and Elliott, R.M., 
1996, Proc. Natl. Acad. Sci. USA 93: 15400-15404) o t>4 )\>7.^ *-DNA£ 

&^x, mfc^ ratted #&v/&rz\zm& : ?'*x.&£ittzM&M±, ^© 
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(D^bTtt, a^0h7>^7x^S/3>K«*s^iJffi-e&So 0UfcJU DOTMA 
(BoehringerK Superfect (QIAGEN #301305), DOTAP, DOPE, D0SPER (Boehringer 

#1811169) tat'tmf^n^o (s>tLx\tm7i\tv>wt*jw>^^m^tzb^ 

IZWLV&ZtiZtiK mftl,Zb+frtem<Dmk1fiA2>Ztifi%\t>tlZ^Z> (Graham, 
F.L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silver stein, 
S., 1977, Cell 11: 223)o CheniJ J;tK0kayamatt h =y >7n 7 t-M©S»£ 
fcl*U l)M^»ffi^f>^ra^-y3>^ 2-4% C0 2 , 35°G\ 15 
~24B3H, 2) DNAiiiimW«t 5^© < fe©* s ^* s i^<> 3) M«*©DNA*1 
gifi 20-30 jug/m\(Dt^mM^mmtm^ti^tn^Lr^^ (Chen, C. and 
Okayama, H., 1987, Mol. Cell. Biol. 7: 2745) Q ®<Dl5ffi£, -ii#Jfth^> 
77x?S/3>tiiLT^3o £<t±DEAE-x*X h^> (Sigma #D-9885 M.W. 5 

xio 5 ) Mm^pfjmodmmmttrmmL, h7>^7x^^a>^5MA s » 

ii&3fc&£#nn^>£;&D;S.££ (Calos, M.P., 1983, Proc. Natl. 

Acad. Sci. USA 80: 3015) o @©JSIil^?LaJ:^«ti5^t\ 

ti^ d ^zQ^tDljmiztt^xim'litm^^o ^li^;i/^Il0Sf 
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yffiMifiMLT^Za VtMlzit Superfect Transfection Ragent (QIAGEN, Cat No. 
301305). £fzl£ DOSPER Liposomal Transfection Reagent (Boehringer Mannheim, 
Cat No. 1811169) &m^tlZ> 0 

cdna^ (Dmmmtmtmz ^oizi-aio^t #-e § s „ 

245^ £ 6 5tgacD7 , 5^^v^7'U— h £ fciilOOmm^ h U HH_ftr>10%^ v 
MJlll?i(FCS)i3 { fc7jcijt^tiK (100 units/ml ^- v >J >G& ^tMOO^g/ml Xh 
1x7° h7^») £^tfg'>i^Jtigffil (MEM)^ffl^-r^^WME±3»M*LLC-MK2 
£70~80%=J>7;i/x.> M=«cSSt?S*U 0d*fcf l^g/ml psoralen (V^b 
> ) UVBSMH^20^aT' ^rS-fb L fes T7* 'J^7 -^z^MtUm 

7Ly?i/-TVJ)lXvm-3 (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 
83: 8122-8126, 1986. Kato, A. etal., Genes Cells 1: 569-579, 1996) £2 PFU/ 

§o V7P > ©-MS* «t vuv3H|ti^^^Mi:iiist- § z t trc 

§l>o 2~60,ug, cfcD^S t <«3~5^g©±|BcDffl^x-fe>^i' 

£»W;i/;**W^JI£$SS1"3:7'7*S K (24-0.5^g©pGEM-N, 12-0. 25#g 
OpGEM-P, i3J;7j24-0.5/zg©pGEM-L, J; t> ft £ L < ttl//g©pGEM-N, 0.5>ug© 
pGEM-P, i3«tVl>ugCDpGEM-L) (Kato, A. et al., Genes Cells l: 569-579,1996 
) t « {3 Superfect (QIAGENft) §fflHf;'J#7i^3>SitJ; t) b^>77 
x^>3>-T3o h7>^7^^^3>^frofemii, flfStcfcDlOO/zg/Bl 
©'J77>^> (Sigma) Sr>yF^>77t7yF (AraC). £ 9 li L < li 
40/zg/ml©^ h y>77 fcV v h* (AraC) (Sigma) ©#£^tfJfil^^©MEM-CJ§ 
mis 7 ^ y - 7 9 ^ ta ^ h"i6, ^;i/*©0JR^& 
*^-r*«fcatH^j0S3a»SSI8!^1-S(Kato, A. etal., 1996, Genes Cells 
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1: 569-579) 0 h v >7 7 x 7 v a >t» £,48-72^*1^ «£H]IKU 
3 LLC-MK2« t h 7 > 7 7 x 7 i/ a > L T ±g« -T ^> o ig# 3 ~ 7 B ^ t ±g#rt S 

iLc-mzmmizmmLxmmt^z ti~ Zixtj )izn?#-&mmtzz. t 
fi*T«%%( mmmm ) 0 mm±m t ^ £ n 3 * m« MMiirStt ( ha ) 

«t§.:i:ia^Mt?)C^^t^5o HAii r e ndo-point «Sj (Kato, 
A. et al., 1996, Genes Cells 1: 569-579) \Z X D fcfet Z> Z £ ftX § £o 

*%m(D%mz--b>yj 7-r;b7^7^-ii s mi^s^Tk^u >i?nir 
(pbs) ^rag«utMi^t5:^ 5 T^„ 

te^oMz-lt, -fe>*w ^Jfrz^Zt-vHmf&lz&^xiZ, •y-)im&M<DC\-i 

x.>^u-7*%tzmm&vj )izn?*mz>zt&x%z> 0 &tz, ^tt-fe 



WO 00/70070 



PCTAJP00/03195 



-20- 

(*B£*B,(1993), WfI^ffl»gffi7D hn-;HII, #^WMBJlg£ 
3¥j , J?£*t, pp.l53-172) 0 UttWfcli, 0J;?.t£, §»*±g#t5^A 

n9-12S^ 37~38°C -?ig#U E£/M£-£3o x>^n-r^ >rt>7W&% 

AJbk'a-li, pp. 68-73, (1995)) 0 
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(ex vivo) S#t«fc5Jte j ?IB3affl^t , no^l'«fc-3T*), ^^fc^"? 

mtLxit, mmmrn, ^tzmcmmtat'^mWimmm (apo \z*mm^z 
#-%m^xmm®%zmtzmfc?*%m$-£%z£tfxgz>o zv&okm 

BTtLXlZ.mtm Muc-l^fe« Muc-l#Af->^>T : 'Ay t°-h^7°^ K ( 
*@^fFfH 5,744,144-^-), ^y-x- gplOO^Mft ^ tl% 0 ZCD&ott. 

Zt$)%®X&%o cffli^I^hbtlt i) IL-2^-*IIIL-12 t 

(Dm^tD^ (Proc. Natl. Acad. Sci. USA 96 (15): 8591-8596, 1999), ii) 
IL-2i:^>^-7xD>-7 (*SM1 5,798,100^), iii) m&xm^hZ 

mum^n^-mm®? (gm-csfk iv) mmm^mmnmtLtz gm-csf t il-4 

GDffi^fr-e (J. Neurosurgery 90 (6), 1115-1124 (1999)) teifWm? <btl& 

mm&(D&mtLxiz, 4 >7)ix.>mz#^xte, m^immm hsni 

>^D-7\ B»^^*^T(is mx-l^y^u-?**^ (Vaccine, vol. 17, 
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No. 15-16, 1869-1882 (1999)), x>f Xfc&UT 0"Jx.i£HIV gag £ fete SIVgag 
^/V^fC (J. Immunology (2000) vol. 164, 4968-4978), HIVni>^D — 7# y)\ 

# (Kaneko, H. etal., Virology 267: 8-16 (2000)), □ Is y Jl&^Tfi, 00*. 
i£n \s~>mM(Dny-y°3-=-v b (CTB) (ArakawaT, etal., Nature Biotechnology 
(1998) 16(10): 934-8, ArakawaT, etal., Nature Biotechnology (1998) 16(3): 
292-7), UXmiZ&^Xlt, WZ-tt&XmtJ JlZOm* (LodmellDLet 
al. , 1998, Nature Medicine 4(8): 949-52), ^II-St^Tfi, hh^tfn- 
v^^;i/^6§y6D*7"v h*^ >/^Ll (J. Med. Virol, 60, 200-204 (2000)) & 

WtJ£:fcT, U >»f>i-©^^ KC^Ii^fT^nt^S (Coon, B. et 

al., J. Clin. Invest., 1999, 104(2) : 189-94) D 

*MmLtzffi$k*^tmX&Z> 0 trCSeV-FirL^ £ m ^ X LLC-MK2/F7© 7 D — V 4 b 

0 5«, ^^>7^M^3SlfflJ3a^ffi^T^S^^;bX©IHJR^^fe^ 
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2. LLC-MK2/F+ad:fc X tFCV- l/F+ad{± J ^ A ^AxCANCrefcin*. tz ZMtMD 

3 . LLC-MK2/F-ad* «fc tfCV-1 /F-adtt /rV 1 )^ ;]/ X AxCANCre & jjDx. T M & V ^ ^ ft 

4. LLC-MK2/F+ad SrdliT^V »W jVX AxCANCre -£Bi*IM Lfc«££ (3 3 

mmiXLtzmm^^^^-b^mto 

5. ld££U r 3dtt*ft^;fti§a!i$gJI& 1 S*5J;t>"3 afelfTo 

6. Vacld^cfcTWacSdfi^ft^ft 1 ?-^ i/-7>)^^m 1 B£J;t>*3 B©$ffl 

7. AraCld*J:mraC3d«^n^tiAraC$r^iDLT 1 B£J:t>"3 B(DMM*t%t 

8. CHX ld££OTIX 3&&*ti?tim&&l&mWMV'( % K£«IL 

meit, GFPgAF^&SeV cDNA(pSeV18 + /AF-GFP)$:F#^^LLC-MK2W^ h 

-So bTF«fc^£rafK?©3'*^Cx^7;i/U F^^^tGFP^* 

AUfeSeV cDNA(F'>-^7;i/SSeV)*fflV^fco r allj &SeV cDNAOffef^ NP,P,L« 
fc^ *mmtZ> 77 >U h* (pGEM/NP, pGEM/P, WpGEM/L) % |aJ0#t h 5 7 
x^y3>Lfe^©§gfcto r cDNAj iicDNA (pSeV18 + /AF-GFP) (DfoCD h 5- > 
77i^yH>^Itto RNP h ^ >^7x^> a >{£GFP£:^3E!LT^-2>POftfflj}S 
fcEUKU Opt i MEM (GIBCO BRL){I«b (10 7 «/mlK i«^ife^3 0< <9?g 
Lfc^-fe- H00/d£#^>'f£U*'V-AD0SPER(^-U WW 
A) 25/zl^g^U ^(Cl53f»gLTfr^ F3g5^« (+ad) CiSiOb 
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LLC -MK2 « T I i GFP (i SeV £ <T ; b 7 RNP (D Bf% iz m & W) IZ m Jf t 3 Z £ tm m b , 

pit* fk&vj )i/z\zmmftmzte&mzmM$nzz£wmw{,tza 

^fcgl^tllt^. RNP/of±RNP£SJf (overlay) bfeMfc^U RNP/t 
&RNP * transf ec t i on L tz W * "T o 

b &nmm 2 izmmommmmz u #7 * 7 $, 3 > u ig#±^^[uiR l^c - 
FM«^F#%ji«tz[R]0#(3«b^ h 7^>Mi:^STt* 3 um% 

«MP£i§rt?^ ^ -fe- h £H»J 2 tc|B«©F|gJl$EJ3a(i >J#7x^> 3 >b 

, tm±m*®iULtzo z0tm±m*mmMM<Dmmzmm%k$ j £. 3h@ 
tnnK^^feig*±^$:, Y^mmMtmmmmmizmmizmuL, hvn<> 

#£^#£TT3 BraJg#bfcoTSI±FIN«3SittlJ!a©±^©»^<Z)*gS4^-r 

Ell Ofck F^cDNA^e>@JR^nfeK , ;^>©^>'A*3i&fltB1-Sfe^F 
^Miaoig^^^C^^^X^IHlKb^ total RNA^ffittJbTs FM£7°D 
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&^fRT-PCRCDjiS**^f^K-e$iSo 1 : +18-NP, +18 Not I1M h©#S©fif 
Uo 2:M-GFP, GFP31fe^ &mfc?%.mffimzft&t £ Z. t ©filEo 3 : FMfe^ 
s ¥mfe^(Dft&(Dm%%o !F£SISeVfcF&jHGFP$6SlSeV©$V Afl§5i£_t£* b£ 
o GFP«fcWF^fIg|${iZ^#:£U NP©3' *^£+18£*©NotI1M h^&D, F 

ate ^ ^rna^ y a CD £ £ t * #s t & v ^ t tmizz ti tz 0 

IgG(antiF,antiHN)£ffl O fe «t D f^fcgll£^T^II^& 3 0 <^ ;b 
^©oi>^u-r©X7W^«^3i«FhHN0SSM^^^§C^^S^^^^^ 

If, b fcRT-PCR©*S 31 ^StlT^^o 

Ml 51*. F^^SeV^^ in vitroT©^«&«^©.S««fc 

Ell 6Ji, (BMc-kit+/-) ^©F^SSeV^^ ^ -©#A 

(iPEdffi/GFPHtt^JI-rc 
H17lt hi^Affl^^^-ffl in vivo S4©ISI*^t?I , Efe5o 
0 1 8 (i N YmmMfr h 042 b fe F^flSeV^ 4 JVX *^tf Jg*±?g* F#$8 
mC-MK2«£«!U h U^v>#ffiTSfc(i^#«T^3B^ f g#b±^* 
© >C ;u X ©#£ £HA assays fit b fcMJfl £ ^ "T 3 0 

Ell 9tt\ 0 1 8BH*5^r^WaWtfHABgtt"efe^fcSim?S(lane 11&££5 
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lane 12) £$6W»WCB&« bT Jg#20^©Km*©HA assay £frofcii£!fl£ 

ei 2 1 jifmi^ ^^©abus^© F7>x7x^y 3 >©*sig£^-r^ 

EI 2 2(1 F, HNft^il«©3i^£^7^>7'n >v Mi J: D^^fc^^^ 
-T^KT-fe So LLC/VacT7/pGEM/FHNf£LLC-MK2«£ 9 7 ^>-T«^ pGEM/FHN 
7"^^^ F^7^7i^>3>Lfe«o LLC/VacT7&7 7S^T«bfc 
LLC-MK2« 0 LLCMK2/FHNmixliF, H N«fc?#A£ftfcLLC-M2»t^ n-r: 
>^bT^ft^« 0 LLC/FHNimC-M2Mt;:F, HNI^^iALTTry 
^7 ;i/^-e^S!SI*^(3B^) ©Iffljjg, 1-13, 2-6, 2-16, 3-3, 3-18, 3-22, 4- 

£^lT^J|^&3 0 FHN^flGFPIgiiSeV cDNA, pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN 
AraC, h 'j7°^>At)©MEMC^b, £ ?>(3 3 BH3Jg#bfco mfcT 2 B 

^xm^mi^mmmxmmL, pgem/fhn©«©wm©?i^ £f&iEu gfpmib 
mafcifib-evj )i>z<DBffi&mm.htzo zv&mz^to m^u#^ p gem/fhn 

02 411 RNPh7>7-7i7^3>tC J;§F, wKmv j )ix<Dmm%tmm 

*7r>twmx-&z 0 mnmmik3HB(D¥ nmmmmm U2wein upo rnp&s 

JlSfeiiD0SPERS:ffiUTU^7a:7^3>bs 4 SfltGFPSIM^bfco RNP h v 
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IjlLfcU) oAde/Cre ^itbT6«ii: FHN^ 6 mm%M H ft tz BM lz FHN 

g2 5(t FHN^GFP*«StScDNAA>f>H«SS^n&^'f ^^*I±LLC-MK2, 
LLC-MK2/F, LLC-MK2/HN, LLC-MK2/FHNHffl5S5i LT h U 7°^> >©liffltittgi 

^fflMH£^"fo LLC-MK2/FHN-ecD^GFP®J!£^t)^li^^n^ Z(Dt> J 

7 >> - t 7 -i" ;u ^ ©^rfrfrfb ^ T7^tt ^Mt^^o 

02 9(1 V7l/> •UVMM{i*3^5UVM^^*^b^^fei:#©s 

Jix<D^i£ft4bt17 RNA#U ^7— IfrStS^^-riltrafe^o 

03 011 V^U> •UV»tbfe , 77v-7'^^^X©$ffl^^ffi (CPE) 

-r^«-c^§ 0 3xio 5 <mc-M2*ffli^£67:n;b7°ix-- m;»i^ 0 

77 v-T^-f ;^£moi=2^«:£-£fco 24EMiL CPE£«Lfco ^ 

Moy^^^T^^^xfZcfc^cpEttA, is, 20, texmofrmmmbtzy >?%/ 

nT7f ^XdcfcSCPEd ^ft^ftB, C, £ J;t>*D(3^ Lfc 0 
0 3 1(1 7 7 v-T7^7s©UVM«P^©-tr>7y -)^i^SMi$C 

0 3 2 (1 -b>7W7^;bXS«fiKH^tfflV^c«^^#-r^1tMRTt^cC7 

03 3(i^VSV-G?/Cf*tJ;5 7x7>7>7"P -y hfi?*f©^*^t^t?&5 
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IH3 4tt.in;VSV-Gtn;(*;&ffl^fe7D— V/ h U -##r <D&m*m*mH3b 
§„ AxCANCre^4 B@©LLC-MK2 VSV-G«^» (LI) (moi=0, 2.5, 5) fflg? 
*ffeS&^-ro -^fn{*{±KVSV-GJ/[f* (MoAbl-a -&K#liFITCft I/lV^X 

0 3 5tix AxCANCre ©S^» (M0I=(K 1.2 5, 2.5, 5, 10) 
B@©GFP ©^ilbr^^m^tM^L^^^/nl-^fitrfe^o 

03 6 lis mmmzoj)i7>m£m*m^tz^&^tw-n-?&2>o 

03 7fcfc, VSV-G M«ffl^T#£>tlfcF afi^ft^bfey^A&^f s 

03 8I£> GFP31fe?&^t?F, HN &&5Hr>*">f VSV-Gjtfc^lgSt 
$MJ§LLCG-L 1 C mm £ * > VSV-G £ « W « v ^ - K ^ 7° ;w X © £ ^ 

03 9it VSV-G it£^MBST-H*iLfc<^;^# F*5«tl5 HN ^^S^ 

0 4 Ofck »HIWT^GFP|gJH«^ll^bfe^§^1-WefeSo 

04 1li, oi>^n-y%iM-7^X * Fhi§fflJMJB©*I^rfc>tf£cfc3SeV/A 
F-GFP©S«fiE»©fp]±§^-r[a^fe^o PO (Hftftu) ©d3~d4 ( 3 B g ~ 4 0 

s) mL^&mm&ibntzo 

F-GFPCDB«fi£©Mlfe^©«lif^&^-rE-e*€)o GFPdf±«(iM^^ti 
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i4 3ii,cDNAfr£>©F^I-b>^ ^^VX©l/7^a-©«^^t0 

©H«fiS«ffl[Sli:£^-f o 7B i * U > ^ filter & 3 ^ 
#*§Jg$t 1$ tr fe^3B@t:iSU «©M1 & fi 1 o fe 0 
U4 4ii, GFP£#£&V^acZjg« F <W;i/*^#-©lacZ 

NotliM hS«Abi^bf;51i©^>^ *j 4 )\/7>>f J AcDNA©flt?g (B) & 
EI4 6&> SEAP^Notlt^ K imTM^ ? 1~ )\< , ft&WM, 

-£&Z>o LASl000^IM&^:77-£7\y^>r ©&#B&©— 

i4 8lt V4)W-#9-Wz.j3ttZl/#—9-Mfc : ? L (SEAP) 

©IB3a*©jtV^Jtttbfe«g**^t-01f&So SeV18+/SEAP©ir-#£100^L 

EI4 9(i> PI FHN±t|gilW(;*(t^GFP^51$:^^gIM^*T$)§o 
El 5 01*, VSV-G£/i- H*>f rSeV/AF:GFP««©fflm«, mtm ( 
anti-FK J/iHNjfif* (anti-HNK tft-fe £>f (anti-SeV) 

EI 5 Hi, ^iPJnf* (VGVJfiflO ©#£T£fc&##£TTT£<fctNTiN£^flb 
fcVSV-Gv^--K^-1'7"SeV$:^^^fe«©GFP©^7 I 6^^-r^*^fe^o 
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05 311 Fitted* &JSbfc -TV A&WfS-fe t>4)l7,, &£>^&Fjg 
^ £ li F , HNfcfc ^ * & £ b fe 7 ^ A * f 5 VSV-G S/i-K^r-fe^-f 

0 5 4(1 Fa^Pfc&ifebfc^V A*^f S-tr>^>T «W VSV-G i> 

i5 5il NGF$gS&«»bfcF&5fcM*>^f (NGF/SeV/AF) ©fitM 

0 5 611 NGF«F^^SlSeV^«J;f9^^^nSNGF©rStt^^-r0^S) 

«M©Jg#±a#^^V^(in> r D-;i/fc bTCNGFga^^JJDbs 3 

xlx h^yv^T^^^m^m^mmtbxSLmm^mLtz (n=3) 0 

?f(il/1000#|Rffi^»»bfcc 
0 5 7fl NGFifiiF^^SSeV«miD^3S^tiSNGF©rS'S^^-r¥*^ 

ntw»bfcc 

A) nyhu-jl (NGF^&n&b), 

B) NGFSfilOng/mL«, 

c ) m¥/5evm^mmim±mi/mmRmu, 

D ) NGF/SeV^^«tg#±vil/100#i^», 

E ) NGF/SeV/AF«^J}am#±?il/100#|R^n> 

F ) NGF/SeV/AF-GFP^^|fflggtg*±^l/100«« 

0 5 8J1 Ad-Cre©moii:FSa©«3aM&^'r¥St?**o 

0 5 911 Adeno-CreHJ;SLLC-MK2/F©^jl^^1-^m-efeSo 

06 (HI «fW3«tS»SO^f4*^-r¥Ht?&So 
06 Id *fcft£«fcSFga©M£*b£*r^JlT?&5o 



WO 00/70070 



PCT/JP00/03195 



-31 - 

M6 2lt, GFP-CIUhJASeV-CIUh©fflM^*/^-rEI*t-fe5o 

[^WJ 1 ] F^§y-t>^V <W;i/*©fitil 
<1> F^^SeV^rV AcDNA^i VF^Jir^X = K©«SS 

-b>^V ^7-Y;i/^ (SeV) ^SfyAcDNA, pSeV18 + b( + ) (Hasan, M. K. et al. , 
1997, J. General Virology 78: 2813-2820) (r P SeV18 t b(+)j It r p SeV18 4 j £ 
&V^) OcDNASSphl/Kpnl-e^bLT^^^^ > K14673bp)*lllJRU PUC18 
C^D-->^Lttfel^77^^ KPUC18/KS 1 1 tz oF&Hgltfft CDfl*3SI± £ © 
pUC18/KS±-eff ofco F31fE-T©^»tt, PCR-^M > 3 
f?V\ LTFjlf5^©0RF (ATG-TGA=1698bp) »OTatgcatgccggcagatga 

(@B»^: l)"C3ilSU F^^SeVy^AcDNA ( P SeV187AF) £flf|gLfc 
oPCR(±, F©±v^(Z(± (forward: 5' -gttgagtactgcaagagc/BE?iJ## : 2, reverse: 
5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/IB^JS-^- : 3 ) N Fjfrfs^CDT 
$t (I {i ( forward: 5' -atgcatgccggcagatga/ IS ?'J H ^ : 4 , reverse: 5' - 
tgggtgaatgagagaatcagc/@B?'JS# : 5) ©PCR»£EcoT22IT?l^ Lfc 0 c©£ 

4931bp) £H]lKLTpUC18t^n-- pUC18/dFSS^i Lfeo ^© P UC18/dFSS 
£DraI 1 I "CrUf b LT\ Hrtf £ HHK L TpSeV18 T ©Fitfe^ £^tf 8i J$0DraI 1 1 Wftf- 
hSS^^, 7^'->3>LT777^ KpSeVl8 1 / AF £^fc 0 

Fk&m±Llzm¥mfc?ZmMLfzcMA (pSeV18VAF-GFP) *mmt 
3fe#KPCR£ «fc ^EGFP«£^©ifti&*TofcoEGFP3»E^& 6 ®fgg&(Hausmann, 
S. et al., RNA 2, 1033-1045 (1996)) ££rfr-y-£fc& 5' &NsiI-taild7^ v 
— (5'-atgcatatggtgatgcggttttggcagtac : : 6), 3' i±NgoMIV-tailed7° 
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7^?- (5'-Tgccggctattattacttgtacagctcgtc : BH^JS^- : 7 )£^TPCR£f? 

pUC18/dFSS©Ffc&SB{ft£&aNsiI <hNgoMIV,h $iJ(5Sil^^u^ilg|S U 
fi>^*lBlfee ZZfrb, EGFP£fc^£^t?DraIIIWrtf-£[IlJKU pSeV18 + 
OF»fi^*^tPlSa©DraIII(lfM-J:IB^tfti> 7^^-^3>lT77^; F 
pSeV18 + /AF-GFP £f#fc 0 

^PCRT-if^U S/—5r Lfc& N Cre DM >J n DStfc^ 

Mtl^fS^^Jl^ti^cfcataSIt^nfer^X^ K pCALNdlw(Arai J. 
Virology72,l998,plll5-ll2l)CDo.--/7-9-^ h SwaI£Mft£#AU 77^0* 
pCALNdLw/F^bfco 

<2> sev-Fse*ii^iii-^^;i/^°-m©f^ 
¥&m h frt, &m t> i )vz & mux <r § t sev-F^ a * % ji-t 5 ^ 

^-«t*^^iz:bfeo$ffl^(iSeV©^m^J; < m^ftT^S^^-WllS* 
«8flSflU LLC-M2«£ffl^fco LLC-MK2«&, 10%©MI bfcWfb^ ->fl& 
JEifa?i(FBSK ^-->'J >G± h U 50JjMi/mb *«tV^ h b7°h V^>> 50 
^g/ml^MbfcMEM^37°C, 5% C0 2 T-tg« bfeo SeV-Ffifc^»i£M»^ 
It^TZtz®, Cre DNAUnVt:^— tf£<fc &F»fc^m»£88*$eS£fta«fc'5 
£i8ff-£ftfc±I27"7* ^ KpCALNdLw/Ffc, >J > i££ ;i^> ^ A & (mammalian 
transfection kit (Stratagene)) iZX<0, ^©7°D hn-;i/^^oTLLC-MK2 

10cm:7l/-h£fflV\ 40%n>7;i/oi> h ^tr^W bfcLLC-MK2MtlO//g© 
T^yU KpCALNdLw/F£*iAI£. 10ml©10% FBS£^frMEMtgtt}HT, 37°C© 5 % 

co 2 >f >*i^-*-#-c24isigjg*Lfeo 24^ftt«^fi^bs mum 

l^mmW:, 10cnr>^-b 5#t£ffll\ 5ml ltfe, 2ml 2$, 0.2ml 2$Cf;:f#£ > G418 
(GIBC0-BRL)*1200^g/ml&^tfl0ml©10XFBS*^tfMEMJ§llb('-rJ§#*ffV\ 2 
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mmmiz X *) £W LX £ feG418!;fm&^M(i^ P > y U > y £E^T 
30^^[I]4Xbfco ^^D->iil0cm-7°l/- >7;i/x> Ml & § 3: TliSAig 

XAxCANCretr«^, JrCSeV-FSSff^y £ n-^;HgG (f236, J. Biochem. 123: 
1064-1072) ^ffll^SeV-FSa^^^^Ji^^^^n y hffiH«t DWT0«fc"5 

XAxCANCre^^B^©^^ (Saito et al., Nucl. Acids Res. 23: 3816-3821 
(1995); Arai, T.et al., J Virol 72,1115-1121 (1998)) lz£.<9 moi=3 xm%£ 

, xt^-^-xmrnzitftb, i5ooxg-e5^r B i®^ts mm^m^tz. 
mmmitsovxuw u >&mzj& txmm Lx&m t% z t wx- § 3 0 n#>fc 

«(±150//1 PBS^y7 7-l3Bi»^ |s]S©2xTris-SDS-BME sample loading 
buffer (0.625MTris, pH 6.8, 5%SDS, 25% 2-ME, 50% glycerol, 0.025%BPB, Owl 

M) ZUQZ., 98°C 3^^Sn^M^m^M5C*4H«Ufeo (1 U- 

>^feDlxl0 5 «) £SDS-3pJT*'J;i/7S r*$> (t;^^> 10/20, l§- 

r^£«fc DPVDFfe^JH (Immobilon-P transfer membranes, Mill iporettSO Cfi 
?LL |E^iil00% ^^y-;K330#, 7K^30^^gbfc?E^II^^fflb, 
lmA/cm 2 ^«^©^t:- 1 HSUgffofco 

g^lE¥li^0.05%Tween20, 1 %BSA£»Lfc7"n >y*>^Mt(:/n 
X, OT#S) 0.05%Tween20, 1 %BSA£»ILfc:/n 

^*«7fl/1000#3RtfeiJiSeV-F*tf*: (f236) -E:Sfit2«g^feo 
M^3IU20ml©PBS-0.1%Tween20(3 5#Big»LTifc&LfcgU PBSHW? 5# 
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«"l/2000#^bfe^-^^S/y-^T"^fiLfe^^^IgGirL^ (Goat anti- 
mouse IgG, ZymedttM) lOmlfc^ftT* l&F&aS^-tffco I£$£^M£3g20mlcZ) 
PBS-0. l%Tween20(l 5 ftf&WM LT#fc?f Lfc^PBSH 5 ^» l^f L 

fee 

'fb^^Ttvi (ECL western blotting detection reagents, Amersham^fj&s) t<£ 

d Ksev-Fj/cf* ^ 6 ft & ^$5^M±© m a s©^tH * ff o & o m 1 

fc^iTo AxCANCre«#S^^SeV-F©%Ji^mm$tls SeV-F3afc^»«* 
$ggi 1 %> LLC-MK2«©ft m «l£ £ ft Ac 0 
f# t> ft feMBSft © 1*1© - o ©LLC-MK2/F7IEBJJS * l/tSeV-FtfCf* *ffl^7D- 
M bV-MVrZ'n^tz (EI2)o 1 xlo 5 W^15,0OOrpm 4°CT- 

sfrmxvyyvyu PBS2oo/zi-«?tu ioofg#^tfein;F^y ^n-^ufi 

f* (f236), 0.05%T>Mb^ b U-^As 2%FCS&^*rFACSEPBS (Bfflfb^) T"4 
°C, lH$fgj|#LTai&£#fco S^'15,000rpm 4°Ct:5^^Xb 0 >^r>>b, PBS 
FITC«bfeirLV^^IgG (CAPPELtt) 1/zg/ml t30^M*±*C 
m>*PBS 200#l-?ffi&U 15,000rpm 4°CT5^^LTM£*t: 0 
>^>U lml©FACSffiPBSt»»bfeo EPICS ELITE (^-;u*-*t£0 TVUJ 

tf-£ffl^T, ®EM488nnu m7 1 6«525nmT^tjf bfco 
LLC-MK2/F7 tfli SeV-F«e^^#|g^^^a^^^^©^^S^I4#ttttl^ 
ft, SeV-FIfilWIBt^I^tiS^^^f^^fc,, 

^W^-ttTM«lgM^ftfeSeV-FgaM(^*©®e^^feftTV^-g) 

LLC-MK2/F7«§6cm^^-K3^t, n>7;i^x> hJf^tfc^ 
y ^;i/XAxCANCre£^ll^©^& (±13) J; t)«oi=3tfiS^ N h 'J7y> ( 
7.5//g/ml, GIBC0BRL ) £ "a if MEM (serum free)f37°C 5%C0 2 -f >^jl^-^- 
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jB£ii#U 1500xgT-5#»[>U il^tfcfco BffiEbfc^M^>^Dv 
h^tct D^^nfcFSSM© h U7'S/>{Z < fc5j!PS*fi|glbfe(0 3)oSeV-F 

§fiifg3S^©LLC-MK2/F7$fflJ!SttM©« 

H (pCAG/SeV-HN)* F7>77i^ya>Lt MJ >*#tfMEMT* 3B^« 

ts^ *Bi]israffliii^* s ^<ffi«^nfco «iii^i^HN0iittii«© 

Jffll&^tS^GDil&^illfc (Hematoadsorption assay; Had assey) -efifUbfc (0 4 
)o f&t>-t>s 1 %-y h UMU*& 1 ml/dish*;^, 4°c-eio^p^# 

t> 4 JV * © HURT" ii If U Tf- > © HJJRii ^£ * > ^ £ fffgUM £ {£ 5 & 

Ufrtctzz, ¥&mseV(Dnmmmz m^tzw^-yy^ £ «fc d -\;u^- 

lfflM^^©FSa^il* s H¥<^-^^ htf-^bfcdfctfPJWb (125), ^;wi 
-SHMfcfr ?)itg©FSfi0i^:i§^^^x ©BfcricK bfc ^ o fc o "7 
^ */ - 7 *?4 frZ tzftt % V 5 1/ > (psoralen)^in-CS^*^^li(long-waveUV 

) t©m (plwuv^h) t± s 7^'>-T^>r;i/^©afii6*s^?s^^ T7ie 

SMffitfS&fcfc^^tffRnSftTV^ (Tsung^ J Virol 70,165-171, 1996 
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)o ^CTS ZWimmmLtzW v-T-W^X (PLWUV-VacT7) £ffl^T>W 

)vz(Dnm$k*&frtz 0 %ftmmMmm±A5v v v^viy^^tmm^titz uv 

Stratakinker 2400 (##n^#-*f 400676 (100V), Xh7^y->|i, LaJolla, 
CA, USA) ^ffl^fco *©*S*s SS^^ffl^^FM«^^F^e©|giJlttPl 
m£tltz&(D(D,Z ©PLWUV-VacT7T* fflff H L MM © 1 ysate * si - MM ^ 

SS&££fc^£IB*L&V>C:fc#^JIiBLfco CL0PLWUV-VacT7£ffl^fc 
ffi^ X SeV© W#f Hi! (i fetemo* U±<DnMifite^£VJ )IZ ifi m iR 
^iiSipofeffli^u io a ©»^?,^^^^^0ilx^i5Jf^^D, <M;i^© 

ff#tll©»#*£ <&#£*lfco C©£&£^Ts F^SeVW^X©^ 

F&JiSBfjilCenhanced green fluorescent protein(EGFP) SMs^S * — 
hbT6n;i/-;Kl^oT#AU&±13 pSeV18V AF-GFP £THB© J; 5 £ bT 

LLC-MK2 M£5xl0 6 cells/dish T 100mm ^ h U miHifSg* zmm%£'&, V 
7l/>i:^^«8 (365nm) T* 20#fTO3IU T7 RNA# U ^— V*%Mt 
5'j3>h*t> h7^^^7>>^^ (Fuerst, T.R. et al., Proc. Natl. Acad. 
Sci. USA 83, 8122-8126 (1986)) 1 nW&Vk^tz (moi=2) (moi=2~3 

, $?»£l±moi=2#ffl^f>;fl5)o M£ 3 m^if frt> 7 =7 7, X K pSeV187 
AF-GFP, pGEM/NP, pGEM/P, &£>*pGEM/L(Kato, A. et al., Genes cells 1, 
569-579 (1996)) £*ft-?ftl2/zg, 4/zg, 2/zg, #tf4/zg /dish ©fijfe 
0ptiMEM(GIBC0)t®^ l N SuperFect transfection reagent(l/ig DNA/5^1 © 
SuperFect, QIAGEN)£AtlTrgl§r U ^TrlO %W&M8l, *l#Wt3%FBS^^ 
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$f0ptiMEM3ml(lA^ trig* Lfco pSeV187 AF-GFP ©ftfr&fcfcf 

mt UttF^SSeV^y AcDNA (pSeV( + )) (Kato, A. et al., Genes cells 1, 

569-579 (1996)) ^m^xmm^mm^n^tzo 3\%mmiks mm*, mm* 

^£ft^MEM X 2E8fci§>U yFy>/?-D-77tV77yyF40 / ug/il (AraC 
, Sigma), h U 7°v>7.5//g/ml (GIBCO) £#t?MEMT70Mtgli Ltz 0 Z\tih<V 
mm&mZLs h£0ptiMEM tSSBLfc (10 7 cells/ ml )„ m&B1#&3 

[I]fSD?MLTlipofection reagent DOSPER (Boehringer mannheim) tM-a U ( 
10 6 cells/25//l DOSPER) S^15#;&E LfcgL F^J1LLC-MK2/F7 h 7 

>^7i^y3> (10 6 cells /well 12-well-plate) U lM£^£^MEM (40 
UgM\ AraC, 7.5/zg/ml h'J7'»^t})^*lfe. 
*<D&m, v^W^CSoffliM, NP, P, L^t^Tii^fehtt© 

tifimWLtz (16). 

/Hiiti/x^a-^ii, mm$*^t%x&mt?j )V7.¥v*>%:Bj%Lm 

ZfrZm^fco mftLtz£olzmnttWP&&l&$tlZ&flr (pSeV18VAF-GFP, 
pGEM/NP, pGEM/P, #r>*pGEM/L£ mmiZ h 7 >X 7 x £ r f fcJ&JSfcSft 
(pSeV18V AF-GFP, pGEM/NP©2H© * K©<^£ ^>77xn 

ft £ ©SHflS *3 a GFP|§ MfflM<DfcifiQ?^J )\sXM?mZf£*®&Ltzo*<D 

mfc<DM¥?ft&m&<D&ifi*)ifim#t<titz (m7) 0 ^7^^ 

^ F^ft^-Y^X^V A^^ffM^nfeMt^RNP^F^$fflJ3afi*©F^>/^M 



WO 00/70070 



PCT/JP00/03195 



-38- 

mm±m^ ©»s F^m^^^-y^mmr^mmizx^um^titzoY 

(1219 Tf£k££ttb U7°^>##ffiTT"Jg#bfcF^Mia^^iiMtt&^ 
fc&O^ Y ^3 3 ^ » Zfrtteitzo W±© C h * £ £ 

(3±it@ 2 n s 3 i: #09 h t> t & -3 feo 3 © «fc a izmm $ ntzmm&. f ^£§y-t? > 

$J)]/Z<D#>( (i0.5xl0 7 ~lxl0 7 CIU/ml©lElI(3feofeo 
[f»J 4 ] F^gyGFP%il>7 Y ©#Mff 

tg«±7f^©7^;i/X$:II]iRb, total RNA^Jftffibts FW7D-7CLT 
y— !f>7ny h«?tff*ff^fco ^co^F^ailljg^^lilJR^nfc^^ 
HNMfi^-!i^m^nfe^Tiie^tt^^^nT\F«fE^^7Y^X^Vi,±t# 
4 b ft V M ^ ifiW h frt & -3 fc ( EI 1 0 )o $ f> (CRT-PCRil J; *) GFPOfcfc^licDNA 

«3g(±if^h|5l1i-?fe^ci:«IIbfco 

^[piaii^t^u^^ftRNP^it^x^-f zmmmz^LT^tz mi4) 0 $ 

t?4 )V7><DYkM\zRmmzU.f&?Z>±ziu4 K*S£IgG(antiF,antiHN)£ 

m^tzft&mmizx^m^tztzz, ^^^ox^n-rc^w^iii 
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<Total RNA©fSft, J— if>7oy MHffi\ ;fcJ;OTr-PCR> 

F|g51«LLC-MK2/F7t;r>^;b^^^LT3 0 g ©tgH±vifr ^QIAamp Viral 
RNAmini kit(QIAGEN)£fflt\ ZOzTu h n-MZ'tfi^ total RNA©|fH£ti^T -3 
o WMbfctotal RNA (5//g ) ^*JVA7Jl/r fc K 1 %»7 7 #n-;^' 
JWZT&i&^BtLTfr^ /^a-A7o^r-f>^i (Amersham Pharmacia 
tt)&ffloHybond-N+^ >y^>(; h ^ z bfcoffrftbfc^ >75 >(i0.05M 
©NaOH"e@^L, 2{£#fRb£SSCIIiM (Nacalai tesque) Xtt^tzik, >U 
7* V ¥ 4 V ; — v a > ( Boehr i ngrer Mannhe i m) t? 30# ffl 71/ / n 7 V V 4 M 
— >3>£fTofc 0 V3**s>f-y (DIG) -dUTP(7^7j £ffi^&7> 
^A77 -f ADNA^fil^(DIG DNA Labeling Kit, Boehringer mannheim) t J; D ft 
fi£ t F § ^ liHNjgfc^ © f p - 7£« b X imm^ J 7' V *y X £ # fee 
^>77>§?5tf|Lt^ 7 , ;i/*U7*X7*^--lfaii«tn:DIG|n;ft 
( ant i-digoxigenin-AP)t DIG ditection kit£ffl Htlff bfco -€-© 

SSIB F SIR £ ft & * >f IZWMB? £ ft F itfe^ fcttfe 

fti\ f«i£^ s ;u*$v A±t#4bfti^ ^ » e> t tjL o 7c(m 1 

0)o 

$ f,HRT-PCR^«t t)ffiP*Blftl¥tlf&ff ofeo RT-PCR(iffSL7c7^;bXRNA?r 
SUPERSCRIPTI I Preamplification System(Gibco BRL)£fflV\ ?©7nbn-^ 
Hfi£^first strand cDNA ££fiEU LA PCR kit (TAKARA ver2.1)&;BOT#:© 
«fc-5&&fl : -CPCR£fTo&o 94°C/3#£j£^ 94°C/45#,55°C/45#,72°C/90 
1 bT30 7^ ^;b^^i|iLT72 o CT10^g^^ 2 %7#n-;* 

h F^^^^(lMAbfcEGFP©fiflltffl^7c7°^^ T-(±forward 1 :5'- 
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atcagagacctgcgacaatgc (6E#i#-^ : 8 ) , reverse 1 : 5' -aagtcgtgctgcttcatgtgg 
(@2«^-: 9), Fk^mzmALtzm?tHNMB^(Dm%%tem^tz7'7j 
iiforward2 :5' -acaaccactacctgagcacccagtc (IH^JS^ : 1 0) , reverse 2 
: 5' -gcctaacacatccagagatcg (IE»^ : 1 1 K Mjftfe^i: HNitfe^ 

£©fSjy:forward3: 5' -acattcatgagtcagctcgc (@2?iJ#-t : 1 2) ^reverse27° 

1 1) tff^^o zomm, Gw&mfe^izcMkvmmnm 
tmm<DY(DX&mL\zw&?zzt (hid, st* mvmfej-vm^zmz. 
mtmm-e&z z tzmmbtz mi 3) 0 j-uo^h^^^^BM^c^ 

S >l X ««§©igit±?if £28, OOOrpnu 30£f^?l/|> h 
lZLtz'&T\ lX10 9 HAU/ml(C^-S^9tlO^#|RbfcPBStW^«U, ^©-}j§£ 

>&^t?PBSH«t 0 15^[II/£M^ 0.1%BSA£^trPBS&$-e30#iiu#Lg& L 

, £ {- wmfo-zznmmR utf/tFE ±~ (f236), £ fe^^HN^y 

>7U — ±)V$ifc (Miura, N. et al., Exp. Cell Res. (1982) 141: 409-420) £ 
mTLTUMttM^eOfrmixfoZ^tzo *<D'&?>) v h=fePBSt:»bt, 200fg 
« L n J YWM^ O X IgG?/tf*£^T LT |sl b < «SttJi8T?60#IBE 

h©±C4%0ffe^7-^^flSffi-C2^ra«i€5USej»**fe±, JEM-1200EXII« 

-7°0X;W ^tfrPBttF^HN©* W^fCfr D (El 1 2 

iz^vtuimwmmtxsu ^m^it^fc (mi 4) Q 
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[HJ60J5] F^*MSeV^^^-lc«tSin vitro^©^§&«^©«« 
o ffijgl8BSD7s/ h (SPF/VAF Crj: CD, At, 332g,~9 M Charles River)* ^a: 

^ asm * & tti l j* aiM & so t> r?fi £ m * m t> m l fc 0 nf^mitr -e aji *m % 
<m%L (b%<y?skmts%^-WM, io%DMso&^tr) dmemi-^u x^jxlt 

7RMbfc/VW>ii (l.SU.^^xW >0.2mg, ^7 S/jfliri T^l/T^ >0.2mg 
N ^;i/3-^5ng, DNaseO.lmg/ml) 32^T* 5 #££te#Jlft#bT15#|g| 

18 b X ffi.Mfr tHI t> « <b lz ft 5 £ 4 > ^ * H t> M b fe o 32°C K T 1 200rpm 

5#Hgj&jfr b fells #fflfl&£B27 supplements^ bfc neural basal medium (GibcoBRL, 
Burlington, Ontario, Canada) £ I? HIS U # U -d- U ^ > (Becton Dickinson 
Labware, Bedford, MA, U.S.A. )t3-f^ > £ ft fc 7° b - h ± £ 
Ixl0 6 cells/dish3f ^ 37°C\ 5 %C0 2 Vtgm*ft o fco 
?0^S^Ifflft^»i« 5xl0 5 /well& 5 BHtg*^ Ffc^SeV^* 
(moi=5), ^f^C3BP^*bf:o 1% ^7«7^rtK 5 
% -f^M, 0.5% Triton-X£^t?H£$T*5#fig^&"eH5£U BlockAce(§ 

mim)izzmu2 mm ^n^>^it soofgt #*? s ft & y p 

microtubule-associated protein 2 (MAP-2) (Boerhinger) IgGh 1 B^fMl 

^ >3r^^-v3>bfeoPBS(-)t: 1 5 3 ®i5fc8^ 53^=?JfiL?i/PBST*100 

ft fccys3Hie£^*;*IgG 1 BSRH >^-^3>LL £ 

f>^PBS(-)t 1 5&&IZ 3®ifc&'&* SBflSHVectashield mounting medium 
(Vector Laboratories, Burlingame, U.S.A. x. x ^Ij^iit (Nippon 
Bio-Rad MRC 1024, Japan) "C 470-500-nm £ 510-550-nm ©excitation 
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band-pass filter £ftttfc Nikon Diaphot 300 {MSI«TW-2©&^l&€i h 

mnmzmoo%mA£titzz.ttfwt>ti>tte^tz mi 5) c 

^rAX) i^B*SlA^iAL, SFM CS-Ctgitii 3r y h (t^y^rAX) t? 

37°C, 5% co 2 -e^#tfcc 

lE^h (0 1 5 , Muscle), lE^fc hMl (01 5, Liver), IE 

ft FKWMKil 5, Lung)^©t hiEmSBflairF^SSeV^^^ 
-*m%£LT (m.o.i=5), GFP^iM^H^ bfe 0 ^ftlffllit^^T & MIOO 

%<DmA®*?&t)tem&BTftm*LTuzztifim^tthtz (01 5) Q 

#-£^fii£-tfSf£S&&fTofco C57BL (6M^£) £150mg/kg £ 

&3 J;9 £5-fluorouracil (5-FU,Wako Pure Chemical Industries) £0JEl*]& 
|f(IP injection) t,S# 2 a^,«# J; i9#M$ffl^^0iRbfc o Lympholyte-M 
(Cedarlane)*ffl^fe^43@B^^ct-3TMW^^Lfeo 3xl0 6 ©JjlM 
ISfcttU ¥-t?->WM£titzmM5R (B220), f/iLy6G (Gr-1), KLy-76 (TER- 
119), fnl (Thyl.2), inMac-l*jg-&^-&fe^ h ^F7tfy>IIf-X (77 

-^x>#, y±zi^m (D^Ltzbcomxio 1 %mz.4:°cizx immRjfo 

MSiCcfcD, Lin + ©tt£l&l^c#iIj£[I]iKLfc (Lin" MIS) (Erlich, S. 
et al., Blood 1999. 93 (1), 80-86) o Lin" «4xl0 5 «SJ;:*f U 2xl0 7 HAU/ml 
©SeV &in*., ffiiX7^ hSCF (lOOng/ml, BRL), Mx. t ML-6 

(100U/ml)£in*.&o £ fc8xl0 5 © h - * ;i/ #M M lz ft LX F ^flSeV 
4xl0 7 HAU/mU lxl0 6 ©«(Z^b5xl0 7 HAU/ml©GFP-SeV$:iOX.^o GFP-SeV 
(i, SeVijfc^a. z>H pUC 1 8/T7HVJRz . DNA( + 18 ) ( Genes Ce 1 1 s , 1 996 , 1 : 569-579 ) (DM 



WO 00/70070 



PCT/JP00/03195 



-43- 

lz m ^ m %u ( R 1 ) t %k ( R2 ) v ? i~ )V 1 1Y ft ( I G ) @H £ t □ b tz N o 1 1 Bf ft £ PC R iz 
«fcOiiti<*#> mXLXimLtzo gtfcl©;fri£(Genes Cells, 1996, 1 :569-579)tZ 

ff\\ S^oaife^&^tf^^ ;u^*I!JRLfeoGFP-SeV^^bT48^Jg#b 
mM%?ti?ti2mzfrtfs — ollli7>f 3o:y^'J> (phycoerythrin 
) (PE) }SIiJn;-CD117 (c-kib Pharmingen)£ 1 B#Hgafo£-fci\ S-SftittMg* 
fcbfco 3 0PBStT^f bfc^, 7D-^ (EPICS Elite ESP; Coulter, 

Miami, FL)II «fc 511 o fco 

■€CD#g^ lfil^©primitive#W©^— T-fe§f/ic-kit^"e^> U 
bfc#tl«t^F^^MSeV^^^-M^b, GFP»£^$6£#«£3ftfc ( 
016), ig#±^*©ffi$fi^*&^©ffigSI^ h U 7"i/>-eW 

N LLC-MK2 «fflflStCl«S*n 3 B^(;:GFP2gM«©#£©W« J: D fi 1 ^ fee iltl 

f> ©«© ^ rtii: ^ t & ©& § * 4 ®? ifim m £ nr ^ * o z t 

5^ h(F334/Du Crj, 6 flt Charles River )MJIJU£7k (*««) 

t?10fg#3KLfc(5Bg/ml)^>^-;i/^hU'!7A«f* h) 

af*Jc«tojft»u 'bmyummfeizmfemw (davidkopf#) -^m^xt?^^ 

OS-^^tTofco j§#glMft(iinteraiiral linej; t) 71/ (bregma) ^5. 2mm, 
7A^J; D£if-v2.0mnu ]$3l®<fc £ 2.4nun OtfegH 30G ©£$ltK Hamilton*!) 
t?20^1 (10 s CIU) SAIL 1"Si:IIK^©±S«mafc:GFPCDfl5^l63lA J ll**ii 

7) 0 *e>c N FK&msev^zz-T-mmffii&nmmvTyj 
(DmiLizm^m mmmisntz fr->tzo n^ntz^v hxitmm^ti^^xiz 
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, Ws mm, >m, mm, Mmvmmm^vutniz&^x&mmft^wi 
immrn 7 ] ?kmsew; A^©F-iess<^ ji^n^mm 

<i> 

•&mm u h u ^> >#st( + ) t ^#4T( - Jg# t T3B^©mm#±?i 

©HA assay©S^£^bfc (EU8A) 0 -ft ^©ig#±S^^ti^ti|gWISW^ 
Mb, 2Big#^fflH#©KS^©HA assay©*§H£^bfc(IHl 8B) 0 
_hgI5ffl rcj ji^fflffc bt/H^fcPBS&afc-f o Dilution (#fO ©gfc^tt'M 
)lzm(D3frM%m*mt)to £6t^ |gW»^HAPl|4t:^ofeK^(lane 11 
lane 12) £|§Wit« MS LTig«2a^©^KM©HA assay ^ fc 
(01 9C)c F^«SeV^^;i/X^^bfcF#^iimtfeiif§WW 

(iHAA 3 Pits izbfrfrtDb ? \ mwmm k ssii b t * >r ;y * < $ n 

<2> 

o^Tt&Mbfco FM«©mit±?f, HAUKT^S^tt^Ms £££J«1 
SSeVfr^QIAamp viral RNA mini kit(QIAGEN)^ J; D US bfc total RNA£F3fi£ 

^fedl 0) o C©HA^t4Tr^«^^^M^(iF^fI^V A^otl^ 
«»©^-f;i/^TO^^S1-^^^^JB^bfeo COHABIT* i& 
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ifi tf u tf y t b x mmz ft %> z. t &mw b tz 0 fw*t* sev t ut> twmx # 5 

z:i:{±1-e(;«^^n*5»3 (Leyer, S.et al., J Gen. Virol 79, 683-687 (1998) 
K a^SHHSeVtf 'J > ^Mt t^^h ##J#>T HJ! £ £ * 

o fee 3 © «t a ^F-iess tf u tf > ^m^mmx-m^^xmrnrnx gzztit, 

SeV F^IRNP£^t?£'U tf >*±miz£.mftX% ZZtZ^LXl^o 
<3> 

fylL/fccto t^WMT— «CJf t!£tlfeF-less^ tf V tf >&-te > 

^-f * >f Rit e&«iifi£ 1± s o fe < & & ^ „ * - 

RNP«7i{ix->^D-7°(z-a^nT^S3i:^6Sf^tf^feto(;,*^tf-^^ Utf 
V-A(D0SPER,Boehringer mannheim)h^-£ bt s ^S"??15^M>r >*jl^— > 

tf - y fp ij tf? v - a £ b & v < GYmMMM tmm 2 ft & * o n © 

CfcfU^tf- * * U tf V- A Ltz®£\ZW?®%mifi^tti<DMMiz& 

^xbmmztitzo FimMmmxmmt&mmxmmL, mmmzfcwbft^ 
©i~*ru y mmm,x\±m%mmM\±)Zb^x, nu=.-mm$tiz>zt& 
&m$titz m 2 1)0 z<Dz.tfrt>, mwmwx~mmzmm$ntzmm f t(Dti: 

VMf' J tf >tt h 7 >x 7 x 7 3 Jf0^4ffi^tiii:iAttill 38 

8 ] FHN^jisev^ ji^vmrnmis x mm 

<FHN^JI^rV AcDNA©$tH> 

FHN^£SSeV4V AcDNA (pSeV18 + /AFHN) 0*SfS{iS1"pDCl8/KS*EcoElT??g 
fbbTpUC18/Eco£«llU Fm^©^^ K >fr ^HNjtf E ^©^±3 
©P H 1©£IE?'J£ (4866-8419) BsiwI»(cgtacg)T'3iM bfltlg bfco 

FHN^aSPtt©E?!J*S/—ir>^"CfllKbfe^ EcoRl7^7*^>h (4057bp) £ 
^>*^taiKbtpUC18/KS©EcoRl7^^^> p hltMtlilfeo <I ©FHN 
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^II$M£^&KpnI/SphI:7 -7 V* y h(14673bp)*^;HnIiRLT pSeV18 + © 
Kpnl/Sphl?^^ > h Jil^ftis 7°77^ h* pSeV18 + /AFHN tmZhtzo 

GFP£*|AbfcFHN^JJiSeV cDNA©«fg(±&©cfc ? fee pSeV18 + /A 

FHN ^^SalI/Xhol7 7^^ > h (7842bp)£H]iR bTpGEMHZ(Promega)t 7 O - 
-yf U 77 2 =• h* pGEMl 1 Z/SXdFHN t. LfeoFHN^^gBf4i;d2EGFP (Clontech) © 
ATG-TAA (846 bp) ©PiJBtBsiwIgPte*^llP bfcPCR»£BsiwIgf f^fHb bT 
, pGEMllZ/SXdFHN©FHN^fI^©BsiwIgp{4(z3i|gtfco f# ^fc^X =• Hi* 
pSeV18VAFHN-d2GFP hlL 
<FHN^?1M a tt^MJ3S©^> 

HUHN©0RF£^at?7 7 > h£pCALNdlw(Arai^,fuf2)©^--7&SwaI 
mzffiAL, 7°77n 5: K pCALNdLw/HN hlfeo 

LLC-MK2!EMCpCALNdLw/F £ pCALNdLw/HN £ IrIM £ & fiUft S *Jt"e*i£ U 
mammalian transfection kit (Stratagene) ^fflt^®7o h3-;K:fotI 
15^#A*ffofe 0 G418^3M^SIRtfefi^n-->^tfco f#^tife»JB 
tt*n-i/|±*ft*nCre DNA U 3 > bT±— \£&%Mt ZmMZ-T? J t>4 )IZ 
(Ade/Cre) (^H^,huIB) TfiK^b (noi=10K F£HN® fC®|g$S8Sa 3 HI! 
Sg^PBS(-)^30^^LTIl]4Xb,^i^^>7'O^^^>^^^fflv>Tj/LSeVF 
ilf/CSeV HNSSM© ; e>'^D-^HgGt«fct)tftdJUfe(BI2 2 ) 0 
<pGEM/FHN©#|gl> 

pCALNdLw/F^pCALNdLw/HN$:P^Hffi^feFi:HN7 7 V * > h £€tl^tipGEM4Z 
, PGEM3Z (Promegaft) 7 >7* U pGEM4Z/F tpGEM3Z/HN£t#fco pGEM3Z/HN 

*@JR UpGEM4Z/F©F»fc : ?TaS©SacIi--*-9->r b t'^OWf b fcSltffc 
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i±}/lhn^ j v u ± - 7. $ > o * ^ ^ > y & ff i \ f tmm © m & 

FHN^JI^ )VX(Dnmm (PO) l&~m*)lZft^tz 0 -o&F^fI^;^©B 
mm t IlI^tzRNP h -5 > X 7 x ^ iy a >&£ffl ^ feo & a -oi£T7T*FHNM fi 

TrF, HN^>7^K*^S-rS7*^^ S KSr^MLT, £ft£ «fc ?)Fii«fcVHN 
^>^^©*tt«&LTfl^*fTofco l^ft©££C:i3^Tfc?S«£b&*© 
«FHNit^5i«-eii^^ffo fee FHN^JIGFPfgJiSeV cDNA (pSeV18V AFHN-d2GFP 
) , pGEM/NP, pGEM/P, pGEM/L, pGEM/FHN£^ft^ft, 12//g/10cm dish, 4//g/10cm 
dish, 2/ig/10cm dish, 4/zg/10cm dish, 4/zg/lOcm dish©*i£T??!£ L (SSI 
M, 3ml/10cmdish), SffiELfcF^JiSeV©B«SSt^fi|3&:^ffitfLLC-MK2j|fflJ!ac 
lembfe. jlfE^*A3B#r B W^iife^AraC(40Ag/nil, SIGMA), h U 7i/ > 
(7.5^g/ml,GIBC0)AD©MEMf;£$U ^l:3 0f|lgiLL 2 

iMtfDT^^l/X(7)M«iafc 0 *©*S^ fflf»tpGEM/FHN» 
iP L&^£liGFPfg^8S0l£# D «ff,2 ft, pGEM/FHN©»^7feVNJl^(iGFP 
#BSIi^>^;HSei!S-CbfrS«E$ft«C*»ofe (IH2 3) 0 FHN®SS«l^^f3^n 
1-^^h-r^^;i/^©bfU^>«^^ftfe^^4^bfeo RNPh^>X7 
x £ 2/ a >®ti^r(iF^il^|s]«HPl©FHN|gMSS-e ^-f ;i/X©IeIJK{'fiE* Lfc 
(02 4±) 0 

»zmitm%>LmmtPz»%tzz\ tzmiLtz (02 4T) 0 

FHN >R m GFP £ % Jl t « cDNA A^Sfl^tlfe')^ LLC-MK2 , LLC- 

MK2/F, LLC-MK2/HN, LLC-MK2/FHNCJS& LT h U 7*2/ >©«©^Mt?^# Lfe 
c Jg#3 0^tGFPS^|gii«©lS^i9^liELfe^^^s LLC-MK2/FHNT*©& 
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&mzmm£tizz.£&mmzi\tz(m2 5) D 

FHN^fl tmz>f;2**mWt2> tz&s LLC-MK2/FMflSfr ?> @JK£ ftfc 
_h?i£B^LfciL QIAamp Viral RNA mini kit (QIAGEN)T^©7°n h3-;Kz 
t^oTRNAffitij^ffofeo 3 ©RNA£ Superscript Preampl if i cation System for 
first Strand Synthesis (GIBC0 BRL)tc «fc *)RT-PCR©^ >7°b- h^jEig*ffV\ 
TAKARA Z-Taq(^fi3t) &ffiUTPCR&fTofc 0 #Jffii¥ttF&il£>f 

®mfr&t>^*m^Tft^tz(mfc?£wmfc?m&ft&ti-& (m-gfp) tioo 

forward: 5' -atcagagacctgcgacaatgc/IS^Ll It^f : 1 3, reverse: 5' - 
aagtcgtgctgcttcatgtgg/BB^J*^ : 14; Mjtfc^ i: Lfcfc?(Dffl.fo'£it> J & (M- 
DCo^tli forward: 5' -gaaaaacttagggataaagtccc/BE^JS^: 1 5, reverse: 
5' -gttatctccgggatggtgc/@B?iJ#-*§ : 16) 0 -£®*SSt M£GFP3I1£^ £7°7>f 

v - n ffl v ^ tzm&mmftT?>¥xm tm t & ^ a t> 4 mz > k 

#tfcffl2ftfc 0 MJ:LS^§77^7-i:fflUfci^t FHN^lRt±GFP*^Ay ^ 

o & ^* > K fg& £ ft fc o ^ J A 4ft jgf±FHN&« bt^5Iilli«f>*i:!6!ofe 
(02 6)0 

FHN^fI^^;b^&FieSW£FMIi:|5]#£«UT, igilLT4 a@ 
ig£Ltff£HUKU LLC-MK2, LLC-MK2/F, LLC-MK2/FHN-x©^H,mSff-3^o * 

l^ft©««t^^T^GFP^HW^ia^^ft-r\ dft£>©m^ 
© Mtt # ft O Z. £ * ^ L fe o b L , Fg S M T» ^7 -f ;i/ 7, 15 ? & ff»T* £ S £ 
£#-rT*Cfg££ft (Kato, A. et al., Genes cells 1, 569-579 (1996)), JJFJH 

Zttm^Zntz (Spiegel 6 J. Virol 72, 5296-5302, 1998) 0 tot, FHN^I 
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F&^fflJia©ig*±«£IIIJRU ^hbfcf£±IB©£&^|i]«£RNA 

fcioC FHN^fl ^rVA^ &BNA##£ f S £ i: BJ3 U tz 0 

Z CDflk VSV-Gh v i- h* * T^b t fc ^ © if U * >© 0 17 # > -7"n y 
T'-f >^H«tS#*fri±, F, HNMa«31bT^^l^h(±0^^^^fe2»o FHN 
^7 ^ f 'J t >ffl4I^tfliL 1 1 1 Hi S o 

50// 1 ©DOSPER/500// 1/wel 1 ) t ©?I£© WM^FHNfgigM * »MLLOMK2 

mmzmmLtzo zo&m. m^tzf-\essn^(Dm^tmm, dosper^i-s-l 
zmmizmmttzm&iz\±GY?mmmM(Dfcft d vmrnztitK HN-iess©if u ;t 

fflna-c ttGFPiB3saeiia*j«* zntz tK o-oiz vmm $ n& # ^tzzt mm 

z.(D£d tzvmmmfr ^huk^s^ #asg-r»£^ & jss&sa 

Btm^mm, £tz&m-m&mmzmmt&fr*m^z>zttfr*%z>o 
immm 9 ] km? j arna^ i )w*t?f> -<Dj&m& 

1. ±Hj£^femtflifi^nfcF^iaENPt±F-less©^>f ;i/^oi>^D-rHSS 

JOU SfeiimfE^aiAlEC^^jie^M^cta^^^Tm^^AbT (RNP h 
>X7 x^aX 3=fc{i RNP^ >vx^>3 >X ^©ffi^iRNA^V 

2. HN0|ffl)M K^W>££iU iffflflg^M'f >§fiil©Hz-7^-^#S^t|i 
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(Leyer£,,J Gen. Virol 79,683-687, 1998) 3=£ N v^X©e«<^;^£-b 
>^VFSSl!^i-K^bfc^^^-*|g^^nTV^-S(Spiegel^J. Virol 72, 
5296-5302, 1998) 0 Fm&Mft h U 7°^> >T»$P^2tlfc^ASG-R&tf- LTflf 

IKiWJiatWSWt # y 5 1 4 > ^T* § 3 llTl^ 5 (Bitzer £ 

J.Virol. 71, 5481-5486, 1997) 0 lu^lB^C^ii-ii^J^K^^^^fe D , 8 
^W(C^^^-O^IllWHIiT*fe So SfcSpiegel^li Hz>^>f FlS^ya 

FHN#fci!SeV£-f;i/;*<5rV FSa©<^^>^n-7°® S£fS 
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iJhA,£©mt\ T7 "7° D — # — T $t lz cDNA, NP,P,Li8^ L tz 7? X 
Jilfl^l^ X. "7 £ — 7 £ A )l 7, #± \Z fig fc> tlT ^ § o 

nmm v t */ - t t> 4 k x it, mzt^x k «t < T7# u * ? ~e * 

SS«H§a* 2. 3 HLMS^t-S; f<0|^ K^^-TlH 

ffliibTU 7r >t^>>£ffl^T^£^ *0»fb©^ (Kato, A. et al., Genes 
cells 1, 569-579 (1996)) Xl&, 'J 77>fy>©g*t:, AraC^M 1 LTffl^ 

mmzntzvy^tm^i^TMvmm'j&ttet), ^vt^—viz 
© (5 c < rna^t-v * tr > t?mm *)g#©ga^brn-h*LT*3D^ 

d ®»3K#, MWTT7 r □ ^ - * - (3 «fc f} fci: 2 ft fcRNAfc * -v y ¥>7LZ% 
Tt?<())/7> ^Psoralen-Long-Wave-UV^T-MSt"^) Z £lz£*) ,U t> *>-Tt? J )l 

mfrtzo 
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V7U> hmmwm £ «fc 3 dna* n * u > * > ^ti <fc ?k dna£ y y a iz ft 

(omz^z^j )\sX(d ^mt(Dmmtmm^ fe^nsjifi^s (Tsung , k. 

et al., J Virol 70,165-171 (1996)) Q 

it] ^mm^mmf^m tn** corns, nmmz «fc d h^t* 4, * >r 
3^#;t£o ^t#m#<^ v-7-^>^mn (ov)o**tftiru 

is - t £ >f * * © ^rSfb © * b fe c 

<»> 
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-^@STpGEM-luci7v^ ^ H\-t?>^ ~ ->rV A !3 J; £T7# U * 

•t* © pj£ £ o t n o o -b > ^ >r 7 -r ji 7 % =. y j a \z «t £ T7# u * ^ - 

;b^NP, P, LM6£M-f 3pGEM/NP, pGEM/P, pGEM/L7v7 * FhlEMUfflJISt 

X^RNA^'J tffz£ i) ^ y 7 x 7 -b* gll 3 ©$i¥^ § D 

M'J>#JI*>ftfco LfrU T7#'J*7~ ejSttli, V7U>1« 0.3, 1 # 
g/ml^Mfb^JHtf, lO^g/ml-eii 10#©1 Hg£^'J> LTl^fco (02 8) 

<*f>l^ V^>*££0.3/zg/ml£Hj£U iMWP^Mlfco-ll 
NpH^^I-Stain^ 77y-7^^M©^^-lii'>lfc^ 3 0t>S 

g/mU 3 O^Mt5f0^r-(i> T7^'j ^-7— tr'tSSm^^^^^ 
1000^0113 S-ca^^-frS^^tftJSfeo (1212 9) 

Hll&0*>f *-£&J*LTmoi=2 (MI§©^#>M 7--£moi=0.002) T?Jfi*L 
fc h § ©24t^^^©CPE(i, £ >f )V7 £moi=2T«££ -frfc t § ©^tl 

'gfc>£>ftfro£ (03 0), 

~>tzo 6well® x-^7nrb-h(3LLC-MK2«$3xlO s «/welll!K§, « 
igll t PLWUVMSIuO^ >f * -glgT*6xl0 5 pfu/100£il § «fc a (3 "7 7 2/ 
-77^l/74#«U PBS^f£©«l~ 1 BSMfflJBSfe&N 100 

//l©0PTI-MEMt7 , 7^ $ h\ pGEM-NP, P, L N ^ LTcDNAfc^ft-Pftl, 0.5, 1 
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, 4jug%hU7Ltc%(D^ Superfect (QIAGEN) ^lO^liD^, gfilrl 5^$*L 
tzik lml©OPTI-MEM (GIBCO) (Rif. AraC£^&) 4<bi, IBtllltc 

^>X7x^> 3 >|2, 3, 4 B@t'«§£0JKU ii'lMJt 300^1/well 
OPBStSPSLfec feStMilOfg, 100{£#f?b£«^?tl00 

// 1 * g*f^io b a m%w n 4 ffl-r ^mm l & ( ixio 5 , ixio 4 , ixio 3 « 

?&£HlKfe (^l)o lxl0 5 M£Jgff LfcMi©-5^ HAMf£#&ofc»W&- 
j£U 10*T?{i-b£u 10 3 ^liS^^i{^Ts nm^mm (Reconstitute Score) 

*%Ltbtz (113 Do ammzm i ©m s „ 
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£J£#iJLT> »bf;^©m<«:otl^c (I32)„ 
^y-7^M &PLWUVT TOft f § £ t IZ cfc D > T7# U ^ 7 — if rStt £ fct 

~t^;i^e£3*©CPEJ^ 1000fg©#^#-£Ero«W 
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(0 3 1) 0 mmiZ, h7>^7x^y 3 >Mof;7^y-7^^^©^ 
5pfu/10 5 cellsW±T"(i^^ofeo tot, WSkmmvZ is-T^J 
;bx©Mti0.005%i^Ti;|rpx. ^tifco 

<i> vsv-g 3lG^Mtj^ii*fgii-rs^;wt-«(Df^iy 

VSV-G jtfE«tKi«PfSt4?:^bT^?»feto, Cre 'J n > t^ — tf <9 
VSV-Ga^»^i5l«^^nSctaiSfh^nfc7°^X^ KpCALNdLG(Arai T. 
^ J. Virology 72 (1998) plll5-1121) LLC-MK2 *fflJ!S"e©^^At*© 

f^ai&ffofeo LLC-MK2 M-n©7°7^^ K©2»A(is U >^*;i/5/^ Affi ( 
CalPhosTMMammalianTransfectionKits ^n — >7^y^*±10 ^ft^- 

lOcmri/- hfcfflU, G0%zi>7)l>x.> h JtSf Ufc LLC-MK2«(Z10 # 
g©7°^^^ K pCALNdLG £3|A&> 10 ml 0 MEM-FCS10* Jgft&fcT, 37°C© 5 % 
C0 2 -f >^ra^-^-if t?24^F^Jgi!Lfco 240tP H ^mW^iiJA s L^ 10 ml© 
JgJfe£!8ii^ 10 cm yt-P5M^ 5 ml 1^ 2 ml 2ft, 0.5 ml 
Jtt, G418(GIBC0-BRL#M) 1200 /zg/ml£^&10 ml © MEM-FCS10%igJte^^# 

?*m^X 2 8Vk%®lULfzo #^D->«10 cm htn>7JH> h£ 

^D->t-^T, Cre V u ffl.fr&Z.Tr; V J )IZ 

AxCkWreZmmW:, tnE VSV-G ^y^P-^;i4/i#:£fl!^-t, VSV-G ©IBS SWT 

6 cm >>t-Utts 3>7M> hJt*4W^*fe^ 7tV 



WO 00/70070 



PCT/JPOO/03195 



-57- 

t>4)^ AxCANCre UIE) £<fc$ MO I =10^^ 3 BP^tgii 

ufeo mmMizmm±.m*m*)m^tz'&s mmwmr-m®L, 0.05% 

X 0.02% EDTA(:n^b>v7^ >4gTO£at?PBS|iM 0.5 ml^rSPX.. 37 

PBSIiffiMtfiMfL 1,500 x g-£'5#P H 1)S^U li^ifcfeoll^tlfeiM 
£ ^t2ml PBS*IMMS?JMgh 1,500 x gT* 5 fimM'bfrmt Z> Z. 1 C «fc D 

T^§o ft^MSfilOO © (RIPA n^77- ^-U>#- 

VWW A*±S) H £ $gffl¥ U f£«©£g£m (lb->^fcD lxl0 5 « 

f)immmmV->7fr^y7-7- C6mM r (pH6.8\ 2% SDS, 

10% ^'Jtn-jk 5% 2-pOu*^h^#y-;i^&£lfaj$0 HJ§«¥ 

u 9 5°c5frmmkmmmmumzmLtzo ^sDs-^'j7^j;b 
t ^ K^;i/ 10/20, §m\ mmtm^ £ d^h 

, ^I^ixfclflf^-b ^ F7^7D^ h & H X *) ?1 ( Immobilon-P 
TransferMembranes, Millipore *tSQ l-fs^ Ltz 0 mm±, 10 0% - 
;MI2 0#\ 7jc£-B^SL;fc$^Jil£&fflU lmA/cm 2 »®« 

1 tifMMMZ P B SlW-Mbfco 

^fem^Vl 0%7o^>«^tfPBSl»Tl/l OOOiz 
«bfcf/L VSV-G J/l{* (^n-> P4D4, >>^x-*t|g) 5ml4fc--^t^' 

l£$£^fl£2g4 0 ml 0PBS-O.l%Tween2Ot5^1IU ffi 
&Ltz&, PBS|»T5^ilU WLfco 
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mmWk& 1 0 %7'u '^>^SiSttlPB SIlfjMT" 1/2 5 0 0C 
#|R b fc - ^ * ^> - -t? T* IS Hi £ ft fc }Jt T £ * I g G Jaflc (anti- 
mouse immunoglobulin, Amersham ttS?) 5 m 1 5: tf— — ^W? y AtU ->—)V 

JgMfJ^ ilsfl^ 2 g P B S - 0. 1 % T w e e n 2 0 i: 5 ^Plil L, 
bfc^ PBSiffiii:5^i«U MIL 

(ECL Western blotting detection reagents, Amersham ££0 
, f/tVSV-GI/Cf* tlZX(D%ibtlZ> e©0^m*fTofc 0 ^&EI3 
3tZ^-ro3^n->T> AxCMCre mmWmmtn VSV-G ©S6^#fcai£ft> VSV-G 

UHBtJr&frofc (034), LLCG-LlTii, VSV-G iie^SS*SB£l$ 

^WCJfttf^CSiiS^^ai*^ VSV-G *Wl*g#fflHS3S@K2B^3ft£ 

, ±HBH»J^I3fi©GFPMfE^$:^feF &£SHr >*">f GFPit 
{^©IgMJIIItllKTio Cre 'j3>K'i— tf*^tfffi»g|^.T^ 

y"W;i/*AxCANCre &jg$> L&^LLCG-LlT-&, F ^^S-b £>f )IZ<D!& 

to^tifeo ^©±M©l/5S^^^ic, gffc&VSV-G £^#&3i£-£&SflJlSfc 
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mmmmm^mmmm^n^-otzo u±<Dmmt^, vsv-g %nm 
mmmz o 4 ^^tmrn tzzt mm *> n^ vsv-g t © ^ - k * >f r ©f k 

VSV-G S£7-©$83IM©&W£If!^£fc#K AxCANCre ©^^M (M0I=(K 1. 
25, 2.5, 5, 10) -SI©FIfe?§^lfe^y^^t^^ 
i-K*>f :r-fe>^>f 7 Hgfrf, 8 B@©±if£[I]i&U £ 

6(3VSV-GHi2»tu, mW&e>fflMli&Wi£-&, 5B@®GFP0&SiLT^S*fflB&© 

m.ztmLtztz5, moi=o ^te£^x©m£#£<ig#>?>ft-fs moi=io©£ 

ft-e£Lb&^Z.£tft>fr-otz (0 3 5)o 

1 0^fo»t#fJLfe^^;^«ii)DU *ij&f£5Bi©GFP© 

^MJia^iSfx.^^^tj; frz.WLtp<DMM^<Dm%in?m. (ciu) 
fee *©*sjh> m&vj Kxm&miz 5 x io 5 ciu/miTfeofc 0 

vsvtKmzxzmm&v&w 

VSV-G f§iif*4ffi^Tff ^tlfeF IfEf^^Lfc^VA^Wt^ya - 
Y7t>^-)^^^ «^VSV-G #>^y*K£*-f Sfr^glLT, JfCVSV 

U ^^3 0##fi^ VSV-G £M*fg5lLTV^^LLCG-Ll 
Ji&U 5B@©«fe^^At^GFP^Sm©^«^feo ^©^ IrtVSV 
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<5> J/i- Y$4-7*>yV4 f?4)\s7>ft> F ^i^^ A § d ^©fitl^ 

2&mmz, tfnz>yj o-ijiztfv tu-i-)vtfifo(DM'&iz^-**i/¥- j e 
k # >f r-fe > y ^ -r m>(Ditm 

F*5cfct>* HN Ig?mU^VAWl,t>f^^W$ VSV-G31fe 
^S«LLCG-Llf3«£-t±\ VSV-G^»tWtSvo.- K^7°^;i/X© 
j^tfjl^ftafr^ ±l3HJfi^J(3HB*©GFP3lfe^&^tfF, HN&5fe§Hr>*y 

^©^ vsv-G«3B«ijia^wt^'r^^A s Jifli-rs^i:* j s«)?)n. vsv-g t 
) 0 o^jiT.timmmt, m-Qmrnmomm^ lo^t^mmm^mLtz 
xm^oimM^mmz^m (ciu) £3c&fc 0 E^-ni/*^** 
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1 x 10 6 ClU/ml^&ofc 
<7> yi-FN y CJ \z y V 4 t) -i h'Xft F££7J HN >K&MV J h^Mt^Z. 
^0VSV-G l^lWtiltf^^;^^ Fi3«fcrjf hn ^s-e$,§c 

ttai^na*»ofc^^*>f, N f^^tj MK&mr&zztfimt^titc (03 9 

)o 

[^«J 12] £ ^ ;u*#Effi£&©tfctt 

LLC-MK2 M£ 5xl0 6 cells/dish ~ei00 mm DJUH'Ii^ 24 B3H3m*^ 

^ mm^^tn^mmm t? 1 iu»bfc'#s 3 ^g/mi cv7i/>j:iiii 

ft*! (365nm) T 5 «lLfe T7 RNA XV *7—V&ftMtZV^>\Z1-> 
by Z is-Tt> J JIX (Fuerst, T.R. et ah, Proc. Natl. Acad. Sci. USA 83, 
8122-8126 1986)(vTF7-3)^^-T 1 BfFfMfc^fc (moi=2) (moi=2~3, ft 

mia± moi=2 fim\^<bti%)o mm*, stm^^^i^mmm^ 2 m&c& Ltz 

'4k, f^T^X KpSeV18VAF-GFP, pGEM/NP, pGEM/P, &WEM/L(Kato, A. etal., 
Genes cells 1, 569-579(1996)) £^ft^Pft lZjug, 4jug, Zjug, JkXF 4//g/dish 
OfiJttf Opti-MEMigife(GIBCO) fc!K83U SuperFect transfection reagent (1 
/igDNA/5//l ©SuperFect, QIAGEN)£Aft, 15 OT^gflL g^Wt 3% 

FBS£^t? Opti-MEMJgflfe 3 ml HAftfc DNA-SuperFect ^tJ^lfflK^D bT 

^#bfe 0 3b#to#^, iffliafts mm^^^mmmx- 2 m^tu 

^>/5-D-77 k777y ^ H 40//g/ml (AraC, Sigma)&^ifMEMJ£?flb-C 70 B#F^ 

±g#tfeo ^n^©«i:±?i*[H]iRb, -en-en P0-d3 ^>7 o ;^bfc 0 po- 

d3 GD^l/y h£ Opti-MEMJgilfe£K«bfc (10 7 cells/ml ) 0 W^mM* 3 Htft 
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DILt lipofection reagent DOSPER (Boehringer mannheim) t M a b (10 6 
cells/25^ 1 DOSPER)gST* 15 &mfilMLtz&, mM LLC-MK2/F7 b 
7>^7x^y3>(10 6 cells/well 24-well-plate) U M£a £ &^MEMJ£Jiil 
(40 //g/ml AraC, 7.5/zg/m h 'J 7 , ^>^^tf)T'Jgilbfco 3 Bg^tf 

7 Sg^±^^tHUXb> ^ti^ti Pl-d3 Pl-d71t>r;b^bfeo 
<:n>^n — r^*^ K+FM«M&> 

Fil^V^n-rr^X ^ h* pGEM/FHN*4^g/dishJnifeWW^ ± 
IBfcl^4$©iBf£*fTV\ h7>77x^y 3 >Slfof;„ 3 B&ftUi&#&x IBM 
s jfiLfg&^gS&l^ MEMtgJfcT? 2Ei$fc#U y h>>/5 -D-T 7hV77/y K 40 
/zg/ml ( AraC, Sigma) t b U7v> 7.5/ig/ml Z^mmmM TZ 48 B^igii 
bfcoig#±^£MI&^M£^£&^ MEMl£ttl(40 / ug/ml AraC, 7.5/zg/m h 
U7S/>£^tf)C!M;*ftfcl00 mm ^ h U mi 1 tftft® F LLC-MK2/F7 fffl 

rnmmrn 5 mi £Mbfc 0 s#48^ra^s zn^(Dmmt±m^miUL, 

?ti P0-d4 tf-y^Vhbfco P0-d4 CD^l/y b£ Opti-MEMigift £B!»L (2x 
10 7 cells/ml), TOifel?* 3 MD^bT F ^ LLC-MK2/F7 iffl«S;:M(2 
xl0 6 cel ls/well 24-well-plate) b> &V>MEMJgttfe(40// g/ml AraC, 7.5 

/zg/m r >J7^>£^tf)-Cig*Lfco Jg&& 3Ba*«fcW 7 BBK-tffffclUK 
U * ft -eft Pl-d3 i5«fctf Pl-d71t>7>i:bfeo Jt^Ofctf), M£?r;b?\ 

<mmmmm(Di3 o>biz & sciu©^(gfp-ciu)> 

LLC-MK2 mm* 2xl0 5 cells/wellT*12well-plate^f#^ 24 ifltgtf , M 
m*$£&^ MEMJgJfe 1 HlM^bfc^ ±IB©-y u >7>(P0-d3Sfe(iP0-d4 
, Pl-d3 ££15 Pl-d7)^. m&M&tfi 10cm 2 * lZlO-100ffl©H©»H«cS «fc a 
U 100/zl/wellt^^-a-feo 15#&]filii£^£&U MEMtglft* 1 
ml/well An^fco £££24 W^m^lIMT^ilS b, GFP^Jg 
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<CIU(Cell-Infected Unit)«iJ£> 
LLC-MK2 2xl0 5 cells/dish T*12well -plate til, 24 MtgitiL 

^^-^SeV/AF-GFP^Iftf ) £ 100#l/wein?J&& tfeo .15#^ lftLri£:^£ 
MEMigtfk£lml/well finx, £ £ £24 iWSIILfco PBS(-)T? 3 0 

®Lf;l, (,|<}105W5^»fi), tt£0/£-f 7 

-bb>£ lml/well MS (3 Rfc£s ntf&mzvti mio^ib^um 

g) 0 PBS(-)T* 100 fg#f?Lfc^+^'J; Siiti^ftfcJfiSeVtf'J ^n-^W/if* 
(DN-1)£ 300/zl/well in;U 37 0 C"C'45^f B K > ^r^- h Lfc^ PBS(-)"? 3 0 
faftL, PBS(-)f 200 fg#f^ L fcJn^ ^^rIgG(H+L)^^liIlr.^^f* 
(AlexaTM568:Molecular Probes*±tO£ 300/zl/well ftD;u 37°CTM5#flH 
i^-hbfeo PBS(-)tr 3 HiJE^Lfc^ ^IIMT (Emission: 560nm , 
Absorption:645nm7^;u^- : 5 A %%m.)^%*%t 3*fflJJS&tlg t fe (El 4 
0). 

ftmt bt±H3^>7';b (SeV/AF-GFP) & 100/zl/well"CiBSfi!L15#& % iM 
MEM £ lml /we 11 jjPx., ££>£24 ©gift: fcfrfc 1*13 

«£3^«§tT(Einission:360nm , Absorption:470nm7 ^ ;u*- : 

$g ) tr gfp^jim £ mm L tz o 

?!&7^>-7rW;b^(vTF7-3)©PLWUV(Psoralen and Long-Wave UV Light)® 

mmmm 

LLC-MK2 M3& 5xl0 6 cells/dish T-100 ram ^ h 'JICl^ 24 Mtg#f£ 
, MEM^Jft 1 IMLfc^ 0.3-3 /zg/ml 0V7l/>tfi 

(365nm) 2-20 T7 RNA # U ^ ^— fcf *%Mt 3 U 

3 > tf ^- > F!7^>-7')^^ (vTF7-3) (Fuerst, T.R. et al., 
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Proc. Natl. Acad.Sci. USA 83, 8122-8126(1986) £ ISt 1 B# IS J® * £ # fc 
(noi=2) (moi=2~3, ffiKUtt moi=2 «M8&Jfili*&^$&^ MEM 

igiik-e 2 EJift&Lfc^ 7 7^^ HpSeV18VAF-GFP, pGEM/NP, pGEM/P, #tf 
pGEM/L(Kato, A. et al. , Genes cells 1, 569-579(1996)), £^ft^'ft \2jug, 4 
jug, Z/ug, 4 // g/d i sh ©M it ~£ Opt i -MEMJgJfe ( G I B CO ) tiS^U SuperFect 
transfect ion reagent (lug DNA/5//1 ©SuperFect, QIAGEN)£Aft^ 15 
ftfflt$LW&> mnmz 3%FBS£^t?0pti-MEMi£Jtil 3 ml HAftfc DNA-SuperFect 

^ti^w^^pLTm#Lfco 3 u#^tg*!ts mm*. MEM 

igitt *C 2 @8fc&U yhy>/?-D-77t7777yF 40 //g/ml ( AraC, 
Sigma) £^t? MEMigife ~e 48 M^ltLfco 100 mm ^ h iJICft 1/20 *11?© 
«^l^»iTtltl, GFP|g3I«©*^> h Lfco ^y-7^JW 
(vTF7-3)©^rS<b©^(lttrv-^ff^tlJ;§^^^-©«iJ^(7l<#^^^ J 
^^l/Xi^nfn-jl/, p291-296, 1995)^tf^fco 

mttmffl<DtftM*fi^tzo &?Lmmm%i : f^fzvti/-T0 4 )ix (vtf7-3) * 

) SSSU WT©¥JrCffofco 6well©V^^D7°l/-h(I LLC-MK2«£ 
5xl0 5 jfiBfla/well-Ciagf, f^gflUfc^ (lxlO 6 «/well(;JimbTl^h 
PLWUVMfu©^^^-^W-r- 2xl0 6 pfu/100/zl fcftSi^t^i'J/^ 
T^;i/*(vTF7-3)£»JU PBS^^©«t«^^fco lBIF^IIt, 
50// 1 © Opti-MEM±gttt(GIBCO)izrvX^ H\ pGEM/NP, pGEM/P, StfpGEM/U ^ 
LTft-ftl^SeV cDNA (pSeV18 + b( + )) (Hasan, M. K. et al., J. General Virology 
78: 2813-2820, 1997 ) £ * ft ^ ft 1, 0.5, 1, 4 // g £ SO 2. fe 4> © £ , 
SuperFect(QIAGEN)£ 10//1 inx, ^M"C15^ttjt bfeftx 1 ml© 0pti-MEM(40 
//g/ml © AraC ^Dx, «tSS bfeo h7>77x^> 3 3 0 

@(3«^H]JRb, 100/d/well©PBSi;ML£o ^©SSM^lOfg, 
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lOOIg, 1000fg#f?Lfc«^M 100//1 *&m'& 10 0g©fgWit»&« 3 
{i-TolsmUfeo (lxlO 5 , lxlO 4 , lxlO 3 H^?ixfW)o 3 EHMlt^fr 

^mshhkl ha unci f ^^iiMMMi^fco ixio 5 «£M 

J&LfcMl©?^ HA 10 4 10 3 -CiiW^h 

rigJir^^ ^ K£iffflJI&M©i&l^&fr-£K «t5SeV/AF-GFP©Sfl}JER3&*©|qI 
±#«£tl£ 0 PO (ftttfy) ©d3~d4 (3BS-4BB) t&VMT, 
£#K#>£ftfc (|4 1)o S2*CI±, h^>X7^^va>ft3 0g®«^IP 

frofe (3BS) d£fr£> ;C*ftSSI*ttfcLfc (^2) 0 
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[IPJ1 4] GFP£^£&^LacZj§fG F ^^-te > £ >T * -© 

<LacZ MB¥*<3tS F SeV cDNA ©fifH> 

^»J1H3«0 pSeV18 + /AF ©NP «fc^±«i^£-r 3 Not I WmmiLlZ 
LacZ Ufc cDNA ( P SeV( + 18:LacZ)/AF) *m&? PCR C<fcD 

LacZ mfc^vrnm^fi^fzc LacZ & 6 ©fg& (Hausmann, S et al., RNA 

2, 1033-1045 (1996)) Cfcfctt, 5' NotI «J»fSP{Si&ft# LfcT^ -f 

V- (5'-GCGCGGCCGCCGTACGGTGGCAACCATGTCGTTTACTTTGACCAA-3'/IB^J#^: 1 7 
3'*t SeV©te^*SfeS/^±;i> (EK ft&mw (I) *5«fcr5te¥IS^>^ 
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)V ( S ) £ n # b , NotI tO Wt & 4 ft # b tz ?° 5 1 V - (5' - 
GCGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGCTATTACTTCTGACACCAGACC 
AACTGGTA-3' : 18)Sffll\ pCMV-/? (fn->r^a 

®0 £113^ LTPCR£jiS£ffofco SliS&ftfcJu PCMV-/5 50ng, 200 /iMdNTP 
(77;Ky7;Htr^iSK 100 pM 7°^ Vent t£ (-a 

— -f hvw^"7 7j?th«i) 4U £^tt©M/fo^y:7 7-hh&^£i^ 

94°C 30 50 °C 1 £\ 72 °C 2 #©£M£+M ^l^lel^fTofco RfoM 

m*TJ3v-xV)immm-zbtm&. 3.2 ^n^^©^^^^ mm 

^ N NotI -C«J»fL, pSeV18+/AF Not I W Df £ 7 -f 7 - 3 > b T 
pSeV( + 18:LacZ)/AF £|#fc 0 

LLC-MK2 5xl0 6 cells/dish T*100 mm ^ h Ult:i§, 24 ^TO*^ 

, MEM t? 1 0«t^bfc^ 3 /ig/ml ©V7 1/ > 

(365nm) T 5WIU: T7 RNA # U 7— fc? *%Mt £ U 3 > t^> h 9 * 
j/nT^-f ;p^(vTF7-3) (Fuerst, T.R. etal., Proc. Natl. Acad. Sci. USA 83, 
8122-8126(1986)^^ lf^ifi (moi=2) (moi=2~3 fct moi=2 

#flH^ft<5)o MEM I s 2 Elifcfrbfc&s LacZ F & 

£§y-fe>^ -7-r;i/X^^^- cDNA (pSeV (+18:LacZ)AF), pGEM/NP, pGEM/P, 
SU t pGEM/L(Kato, A. et al., Genes Cells 1, 569-579(1996)), &%ti?tl 12 
//g, Aug, 2/ug, 4//g/dish £ «fctfx>^n-:r:7*v;* * K pGEM/FHN *4>u 
g/dishiJDx., Opti-MEM(GIBCO) SuperFect transfection reagent (1 

jugMk/bjul ©SuperFect, QIAGEN)£AtU SIf 15 ^flffifi, 3% 
FBS£^t?0pti-MEM 3 ml HAftfc DNA-SuperFect S^D^WZlilDbttgi 
bfco 3 JfiL?f£^£&^ MEM -C 2 0&^U ^>f->>/? 

-B-77h7 77;yF 40 /zg/ml (AraC, Sigma) h U7°i/> 7.5/zg/ml £<a 
24 fTOfgfibfco Jg#±$g&IR!>l$£, ifitfft&^Sft^ MEMtg«k(40/z 
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g/ml AraC, 7.5/zg/m hV7°v>£atf) tl!K«^^felOO mm ^ h U 11 1 
© F M LLC-MK2/F7 Ki« 5 ml MLf; 0 £ <^^#48lMiL dft 
£>©«^±rf £@4XU -?n-?n P0-d3-^>7°;i/^ Lfeo P0-d3 (D^V v V £ 
Opti-MEMJgflfe fCMb (2X10 7 cells/ml), 3 UlilDMLT 

lipofection reagent DOSPER (Boehringer mannheim) hUa b(10 6 cells/25^1 
D0SPER)§^ 15 ^^MILfet, F£St LLC-MK2/F7 lWI^7>^7x^ 
^>3>(10 6 cells/well 24-well-plate) U fc^MEMJgJfe(40#g/ml 
AraC, 7.5/^g/m h 'J 7*y > bfco tg#^7 0 g £±?g £0$ U 

Pl-d71f >^^^ tfco £ ^ \z.±.m £S£12-well-plateHj#l^fcF$g3l LLC- 
MK2/F7«*£ 37°Cl^r B 1S^, MEMJgife ^^-0^ bfc&, 
S^^MEMtgft[l(40/ig/ml AraC, 7.5^g/m h U 7°i/ > £^t?)T"ig* bfco tg*^ 
7 S@t±a*[llJRb> P2-d7^>r;i/i:Lfco ££{;:±ft:£*£ 6 -well-plate 
£fg^&F$g5i LLC-MK2/F7«ttiC 37°ClB^fi^^ MEMigJfe Sift 
illfei, jfil?f ^^S^^MEMigit(7.5Aig/m h U r ^ > %$ts bfco J§ 
*&7 0gl;:±?i£[l]iKU P3-d7^>r;i/^Lfeo ££t;:±?f£«£10 cm plate 
t'^V^cF^3S LLC-MK2/F7 37°CHM«f£, MEMigtlil JgJtfet? — 

ifbfclJL M£^£&^MEMt£ffi(4(Wml AraC, 7.5#g/m rV TVVS^tf) 
•Clgilbfco tg*^7 Hgfl±?i*IlJRU P4-d71t>7Vl^b£o 
<LacZ^JI«©* ^ > h J; 3CIU©8l5£(LacZ-CIU)> 
LLC-MK2 2.5 xlO 6 cells/wellT6 well -plated 24 mmm&, 

Mm^^u mmm r 1 ®&&Ltz&. P3-d7©i/io#SR^j&MEMJg*fe-e 
<mbs wvimmmmw:, mmmx—mm^L, loxMm^mmtm 1.5 

ml ZmMLtzo 3 Bt%mm, «£/?-Gal (^fhn^x 

£tSafcl^ l^M^t* P3-d7-y->7X3 4o^T lxlO 6 CIU/ml 
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mm 

<SeVyy AcDNA6D«SS> 
-fe>y~Y r^,^ (SeV) ±Wf ; AcDNA, pSeV( + ) (Kato, A. et al., Genes 
to Cells 1: 569-579, 1996)0cDNA(Zfrfcft JVo£ I Y*&i&fc?<DZ#- 

his?±)it mmmmtfe ty^±)i(DmizmxLtz 0 mx^mtLxit^t,m4 

5(A)©J;-5£pSeV( + )£$p/j l/Sal IT-ifrft LfcfBrJt (2645bp), Cla IT-ffiltLtz 
mft (3246bp), RVPCla l/Eco RIT^b LfcHftf- (5146bp) %Ztl?tlTj!V- 
m^t^^y QIAEXII Gel Extraction Syste 

m (QIAGENfttO -THUS ■ SKLfcc I/Sai TO^b LfcWMi±LITMUS38 (NE 
W ENGLAND BIOLABSttM), £ia IT'iBfl: LfcWrJth C7a I/£co RI^bbfc»fM-|i 
pBluescriptll KS+ (STRATAGENE*±M) tC7^-^3>U tf7*n-->^ 
bfco $t\^XNot I+M h©#AtliQuickchange Site-Directed Mutagenesis k 
it( STRATAGENEttM) £{£ofc 0 f n^OiACffl^feT"? >f v-liNP-P[W£ 
(±-fe>^il : 5' -ccaccgaccacacccagcggccgcgacagccacggcttcgg-3' (SS^'JS^ : 1 
9), T>^--b>^l| : 5' -ccgaagccgtggctgtcgcggccgctgggtgtggtcggtgg-3' (E 
^iJS^- : 2 0), P-MRST 18 : 5' -gaaatttcacctaagcggccgcaatggcagatatc 
tatag-3' (E^JS-^ : 2 1 ), T>^-tr>7;tI : 5' -ctatagatatctgccattgcggccgc 
ttaggtgaaatttc-3' (SE^'JH^ : 22), M-F^Tii-tr >Xft : 5' -gggataaagtccct 
tgcggccgcttggttgcaaaactctcccc-3' (BE^JIMj : 2 3), TV^-fe >XiI : 5' -gg 
ggagagttttgcaaccaagcggccgcaagggactttatccc-3' (IB^'JH^ : 24), F-HNfH]T:tt 
-b >^li : 5' -ggtcgcgcggtactttagcggccgcctcaaacaagcacagatcatgg-3' (IS^JS-^ 
: 2 5), T>3-b>Zffl : 5' -ccatgatctgtgcttgtttgaggcggccgctaaagtaccgcgcg 
acc-3' (BE^JfMf- : 2 6), HN-LBSj-ete-fe >Xij| : 5' -cctgcccatccatgacctagcggc 
cgcttcccattcaccctggg-3' (BB5U#-^ : 2 7), TV^-bVXlI : 5' -cccagggtgaa 
tgggaagcggccgctaggtcatggatgggcagg-3' (M$m^r : 2 8) £-£ft^*v&$ U 
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m^tzo 

mMt LXmmitSall/Sphmfr, PMF^ MF^i±ClaI»f>t. FHNPh^ wm\±Cla 
l/Eco RI Iff M- £ ? ft ^Pft _hIST" V 7 7 n - - > 7' L fe & © £ ffl ^ T Qui ckchange 
Site-Directed Mutagenesis kit© F^Mlf l\ ^AStTofco aiALfc& 

^>rV AcDNA-xy-b>7'U Lfco ^©^H, 04 5 (B)© «fc 5 ft^frfc 
tNotI&*ALfe5aS (pSeV( + )NPP, P SeV(+)PM, pSeV(+)MF, pSeV( + )FHN*3«tV 
pSeV( + )HNL) ©-fe>^f 'W^-Fy AcDNA£«&Lfco 

tf (SEAP) SPCRW^n-- >PLtzo 7°^J-?-\Z.\±Asc I MSflt 
it-f h ^HtUbtzb' 7'^ 4 : 5' -gcggcgcgccatgctgctgctgctgctgctgctgggcc 
tg-3' (SB^iJS-^ : 2 9), 3' 7° 7 -f "x 7 - : 5' -gcggcgcgcccttatcatgtctgctcgaagc 
ggccggccg-3' (mm^: 3 0) ££j£U PCR£fT-=>fc 0 HSH&pSEAP-Basic 

(CLONTECHMK SMfcUii'/i/ tourbo DNA#U*~5— (STRATAGENEttM) 
^fe„ 0«5&il5cI^bU *^*ttt«fcl5««-IiIiRUfeo tJ-y^n 

-->W77^; KilLTpBluescriptll KS+©yfo£ M:v;Wn- 

h (Pine l-Asc l-Swa I) y V'f-Jl-ftmm-mi&y 
-g-^zi^tlDNA [-te>^f$ : 5' -gcggccgcgtttaaacggcgcgccatttaaatccgtagtaagaa 
aaacttagggtgaaagttcatcgcggccgc-3' (@5^iJ#-^ : 3 1), T >^-fe >XiI : 5' -g 
cggccgcgatgaactttcaccctaagtttttcttactacggatttaaatggcgcgccgtttaaacgcggccg 
c-3' (E^iJS-^: 3 2)] &©£« Ltz (04 6) O ^©777^ 

YCDAscWJ Y\Z.mm • ®JKLfcPCRj^»&7>r$ , -S'3>U 7n-->yb 
fco ^ft^Atof Itf^bTSEAPjte^WfM-^m^l&tfliliR • IfMU ±I3©5 
S^©-fe>^W AcDNAi:pSeV18+©Atoi I1M h izZtiZtivJ f- 

^>3>LiWc 0 ^ft^ft©'W;b^7^-£pSeV( + )NPP/SEAP, pSeV( + ) 
PM/SEAP, pSeV(+)MF/SEAP, P SeV( + )FHN/SEAP, pSeV(+)HNL/SEAP43<fct5pSeV18(+) 
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/SEAP^ Ltzo 

LLC-MK2«£2xl0 6 cells/dish -£100mnr>*- W::3#£, 2mmm%Wiks 
V7l/>tUVIlbtT7^'J^7- \>*%Mt2> U3>tTt> h-7^>-7^ 
(PLWUV-VacT7) (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA 83: 
8122-8126,1986, Kato, A. etal., Genes Cel Is 1: 569-579, 1996) HSSt?moi=2 

-eimrM&z^tzo mm^m LT^sEAP&fi^&A,£#-tz>#v jix 

cDNA, pGEM/NP, pGEM/P, is £t>*pGEM/L£^ft^tll2//g, 4//g, 2//g, StM/zg/dish 
©SJfeOptiMEM (GIBOCO BRLttS^) (ISRSU 110^1 ©SuperFect transfection 
reagent (QIAGENftS!) £AftTii£U ^T-15#iftg^ SltWtC3%FBS£ 
^tf0ptiMEM3ml^ijPx., LT3-~5l$fig^£| t fco *fflJ3S^Jfllfg 

£^3;ftl>MEMT"2[p]?»U i/ bis>0-d-T7 MJI'yJi/Y (AraC) £^&MEM 

t'i2mm^nLtzo ztit>(Dmmz®UL, h&imi®PBST?K»u 
mmzmmioMLtzo z\nh%ionmmwz-vtzmwizioouimmi<, 35°cr*3 

zn^mbtzmm zz^izio-* ~io- 7 iz^Lxmmimmmu mmizmu 

, SeVPM/SEAP, SeVMF/SEAP, SeVFHN/SEAP, SeVHNL/SEAP*«ttJ t SeV18/SEAP £t& 

)c 

CV-l«£6well 7b- h(zlwellfefe05xl0 5 cells-ro^§ N 24BWgilL 
feo PBS#t?m BSA/PBS (1% BSA in PBS) T'lO" 3 , 10\ 10\ lO" 6 , 1(T 7 IZ^m 

Ltzm&Z-Sevzmmj v+^-ysvim PBs-ejst^ bsa/mem/t#d- 

* (0.2% BSA+2xMEM£^S©2XT#n-*£ig£bfc&0) £well&fc D3mlf 
oSJiU 6S^37°C, 0.5%T±g#bfco Jg#^ 3Bld^y-;i//»K 
y-;V:ft8=l:5) £jjn;L 3Hm$SU — Xhkk tiilfeo PBST? 
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i^-2/3>bfeo PBS-?H[U^f^ 200{g#IRbfcAlexa Flour™ HlgH^i/i 
£tf*Ig(G+H) (Molecular Probett) ZmiLT^UT-immj >^^^- v 3 > b 
feo PBST'HIU^m ;i/^y>f ^-^T^^-f-tr-LASlOOO (m±7^A) T 





$>f$- (pfu/ml) 


SeV18/SEAP 


3.9X109 


SeVNPP/SEAP 


4.7X108 


SeVPM/SEAP 


3.8X109 


SeVMF/SEAP 


1.5X1010 


SeVFHN/SEAP 


7.0X109 


SeVHNLVSEAP 


7.1X109 



LLC-MK2«£6well p tlwellfcfc D 1-5 xlO 6 cells-foH^ 24B#Pa1 

JRU SEAP7«y42>f Sfrofco 7^t-f (^Reporter Assay Kit -SEAP- (Mftffi) 

fi»sevi8+/sEAP©fii*ioofcb-c j en j enffi*r«[i:LTSLfeo 04 

8 1 * b fc ^ iT ft ©<fuB £ SEAPfcfc^ & # A b fc»£? SEAPtStt^^tti 2 ft fe 
o SEAPtS'Sfi^V A©T^tfiB-rst^-^TT^D, tfc fr £>$BSiM#T#^ 
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(D m t SEMj&BttWX Ltc<>>7#-<Dtym<DftMM. ifitil iti £ ft fc o 
[f»J 1 6 ] y7>^£AF-HN«M&t J:^^^SeV±iifia*©fp]± 

I > § SeV<7 j )bz (Dmm%&-e&, T7 RNAtK 'J^7 -M1t%Mt 3lfl 

b^U ^ 5 ^ v^7^ AXT(±|sI§y^^;b^©FiiHNSfi^mS 
^fttl^S (Lamb and Kolakof sky, 1996, Fields virology, pll89) 0 ^ftSSFHN 

^mmmcDmRtmmr^-otzo ?zt\ zn^^mmm^ntzmmizmtziz 

fee 

10cm^Hflgtg#ini(3l00%n yy u > h & o &LLC-MK2«BflS (lxlOVdish)* 
PLW0V-Ma«'7^^-T*moi=2-CMlc43^TiB*l^K^ d2EGFP£}g«1-3 
FHN^cDNA (pSeV18VAFHN-d2GFP (H»J8) , pGEM/NP, pGEM/P, pGEM/L, 
pGEM/FHN ft tu 12/zg/10cm dish, 4^g/10cm dish, 2^g/10cm dish, 4/i 
g/lOcm dish, 4/zg/10cm dishCDSitfil^b (final vol, 3ml/10cm dish), M 
fe^mAUM SuperFect(QIAGEN)£fflt^T> buxE bfc F^£-W ;i/*©fflffSI^ 

iRi#^^ffi-?rLLc-MK2m^afe^A ufc.ig?^ 3 ^r H m*&»r»^ 

ffiT-3tU»b, ffi3i3a^(1000rpm/2inin)TiiJ^ftfc«&II]lKb, ^>hv>/3 
-D-7 7tV7 7;i/ h* (AraC)4(Wml, SIGMA), h U 7^>(7.5//g/ml, GIBCO) 
*^tf©««MEMigi[fe(3^b,m(3ijaXs-^*bfeo^{'ffl«bfel0cm 
v * - V ~? 100% n > 7 b > h {3 & o 7cFHN±t^^«S ; £ j )VXkxCkWve 
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*wi=ioT~mmmmWi, mm, mm, mm, 25 @, 3B@©»&^*i^ft5mi 

PBS(-)T?— HffiitU cell dissociation solution (SIGMA)C: J; D M^ill^ L 
,fSiiji^(1000rpm/2inin)T*ailJia**«),AraC(40^g/iil, SIGMA), h 'J7y>(T.5 
/ig/ml, GIBC0)£^t?©M^MEMtgJfe(lS8i8U FHN±t^£^ JlX(DnmmL 

tzMM (po) fiip^-TO*tfeo mmmm'&2BB?Mytmmm"eMM*wim 

U ailSt*3^SGFP©*S-ee7>f;i/^©i£Ast)*fi6BLfco €©*SHs 04 9t 

ms £ ti tz mm © is mvmmmffi. tm m iz & < m& n tz 0 z\ n % © mm & tu $ 

U 10 7 !fflIS/ml©0pti-MEM^iifi (Gibcol )izMM U ZmW&Mffi Ltz? J -fe- h 

*n«u mmmbxzufewnmmmmMizio 6 ceiis/ioo^i/weii«:U 

AraC (40//g/ml, SIGMA), h U 7°v > (7.5/zg/ml, GIBCO) £^&©&SMMEMm 

arts 37°c 5%co 8 >r >^i^-^--t?2Hia«*bfePi«ejiaJg«±»0'>>f;i/^ 
^fffiSciu-GFP-^«bfe (S4)„ zo&m, mmmnm&mffl-e&tJ ft* 
ommtbrnifimtb *>tit, mm 6 B#^w^©«fijit «t sti^itfsfts 
fe^tito^^, pim±r»^tffim^nfe^^;bx(i6 9#^©mfijit-^ 



St 4 ^7>^^AF-HN$fflBgS^^(lJ;5^SeV±i|i| 



GFP 


-CIU 


xl0 3 /ml 






FHNcell+ad/cre 


FHN 


eel 1- 


4h 6h 8h 2d 3d 


8 


-10 


6-9 80-100 70-100 60-100 20-50 
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, F^£MT*&5Cl£#$lg<*ftfc (I50)o 

»U 4S@©jSe^At^GFP^m©*«li^o ^©*£Ht, F£«fctf 

VSV-G) (±, mVSVtri^*t?iS^©^^^«lS , J* s i8«>^nfe*^ **0^«t&*t 
£-fe>^->f (0^ F,HN) tf{i«i$!l*J|K«)f>n*A»ofc (0 5 1 )„ 3© 

3 ^ *» h > *H»J t1# ^ ft fe £ ^ ;b 7s tK ft* t vsv-g^ w^Mii»ya 

#fflM£*Tofe 0 20~60%©^^x> h £^jj£3tf fc*> a -f;K*$S 
£±l£-£\ SW41D-^- (Beckman) -£29000rpnk 15~16B3%W}I^£tTo fc 0 
iffiS^fi - 7© )S £ ft * IS > ? ? >? s > =i 1^ * * 300 # 1 iTo^B t 
fee £H#Hov^ F3tfE^&5^(iF^cfcOT«e^^^^bfe^V A^r^b 
,»{3VSV-G^ W^f^t^yi- H^-Y 7°©-tr>^^ 
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j^s*©^ >jtznj£&vm# >/^g,vsv-G^>7^S(±^7^^i/3 >iz 
a-h^^7°-b>^^fj^-e(i, -&>^£>r>;*a#©*>^#K, vsv- 

£ ftfcfr o Z t <=>,F;fe «t tfHN*£S© i - F * 7©-fc > *W ^ >f )IZ Z° 
&2>Zttimm$tltz (052). 

mmm2 o] mB?£?&&wMmfc?*k&Ltz? ; A^t§ya-f 

«®$:ti^tfeo *0#gJHx Fjt£^£^£Lfc^V A^f S (SeV/ 
AF, 43«ttJ f VSV-GT-S/a.-h*fbLfc SeV/AF(VSV-G)) y^- p^-f 7°-fe>^ £ 

fotfim £ T ^ § CD «|g £ ft fc o - £ > F£ «t ^'HN31fE ?«LWA^t 
§ya-^^7-b>^^^« (SeV/AF-HN(VSV-G)) ^ii, ^$fflJjS±(3^ 
II^<g^^i^aPl^^ftofe (0 5 3)o 

>f t> J )\s7s \z «t #«^©^l£^st£ 

ig* W-NfflF itfs^ & ^£ L £ 4V A & *f 1" 3 VSV-G ya-F^^ > 
^;i/*0«$J«, Mmzm%£&3 Sg©4«t|gJjILfcGFPS£Flow 
cytometory 6 ffl V ^ T «|5£ L 7c oFitfc^ * ^£ L tz V J A £^ <T 3 ^ ^ - h* # ^ 7° 
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^7j^-rLLc-MK2«^=7> bu-frt ixtm*fi^tz 0 z(D&m, t b«#> 

Jurkat«T> (i, n > h n -;b t tm L T 2 <ggg©F31£^ £ k&Ltzf S 
5 4)o 

[H»J2 2] NGF^Ji^^«LfcF^^S^>^"^ ^^;b^^^^-®f^ 
<NGF/SeV/AF©Ms£> 
NGF/SeV/AF©H Jg/?£i±±HB ri > ^ n - 7"77 ^ ^ K + F IgMJMJB&j £ 

<NGF/SeV/AF© t) A >f J AflgfB(RT-PCR) > 

NGF/SeV/AF-7^;b^^V h (0 5 5 ±) fctftlSf LLC-MK2/F7Wfr 6 

@iR*nfelg*±?**a^bfe^s QIAamp Viral RNA mini kit (QIAGEN) T?*® 
7u Mi-;i/^^oTRNAfatH$:tf ofeo d ©RNA£ SUPERSCRIPT™ ONE-STEP™ RT- 
PCR SYSTEM (GIBCO BRL) (z J; ^RT-PCRC^vri/- hl^££ £OTCR£ff 
ttJBPli, ttft^SeV cDNA (pSeV18 + b( + )) (Hasan, M. K. et al., J. General 
Virology 78: 2813-2820, 1997) &ffl^&„ -f V-fcfcNGF-NfcNGF-C£Jfl 

Wtiro&c NGF-N(do^r«> 7* r 7-K : ACTTGCGGCCGCCAAAGTTCAGTAATGTCCA 
TGTTGTTCTACACTCTG (1B«^ : 33), NGF-Ci;-^ : ATCCGCGGC 

CGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGTCAGCCTCTTCTTGTAGCCTTCCTGC(@E^J#^- 

: 34) zmmLtzo *(D&m, mf-ntm¥-ct*7 : 7<<-?-fcm^tzm&i l ±, r 

T^T^NGF/SeV/AF(iNGFC^a^^^'> K^m£ftfcotti!ai¥Cfcj:^> Ktt 
fctfj&ftfcfrofc (EI 5 5T)o 

mmm 2 3 j NGFaie^*^« Ltz?^mse\(Dmmmmm^Mt^mm 

tWfemtin vitrorSMJ^ 
iSlfeau f NGFSeolB3Stt> Hf210cra^^(iigg6cmrb- h \Z liKconf luent 
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izmmZStz LLC-MK2/F j&i^Z LLC-MK2 IB IS £ ffl ^ T o fc 0 NGF/SeV/ A F , 
NGF/SeV/ A F-GFP (i LLCMK2/F Mt3, NGF/SeVS tF GFP/SeV i± LLC-MK2 SfiB AS 
n.o.i. 0.0lT?i&&3it\ 7.5/ig/mL©Trypsin (GIBCO) £^<frlfil?i£;^£ft l^MEM 
Jgflfe"C3Bfgig*Ufco 3B^(J^100%©M#^bfcli(3, Trypsin^ 
±t t3 ^ £ & I ^MEMig^fe {3 L g 13 3 0 L fc 0 * ft ^ft ®^*±?f L 

, 48,000 xg|3T60#?IMs ±if £3 o^TNGFS 6 ©£fi& t>*in vitrotSMS 
Zft^fzo *nMmX"\±, F^MSeV (NGF/SeV/ AF, NGF/SeV/ AF-GFP) (HI 5 5 
£LLC-M2/F«(3^£^Tl>3tfs Hm.o.i. (^JxJil^&3) £>i; 

ss-rn«> HP^(ii:to^^ioo%fiuiffl^(3^rft«\ ^©c^&tf^Mesa 

NGFH S ©^JlJiELISA Kit"Cfc3NGF Emax Immuno Assay System (Proraega) £ 
jpjffitfco rn hn-Mt&ttXmnmmzfc^tzo NGF/SeV/ AF, NGF/SeV/ A 
F-GFP^VNGF/SeV©^^IBlSa±^#±^ c F J t3tt^ft^ft 32.4/ig/mL, 37.4//g/mL 
10.5^g/mL©NGF^fi©#SA«3£ft7~ o NGF/SeV/ A F, NGF/SeV/ A F-GFP 
©^J£Wtgii±ir*f3 It, mm^mGYm & bNGF/SeV©^«ig jfi: 

m^(Dmm&Rt itojkt- & t> , F&^sev^ i^t* +^s©NGF©fgiji#& 

NGFg6©invitro?£ffii£&> -7 h U ©#:!MTfe3mM#£iS5©Mt# 
^lfflaa^^tg«^-e©4#|i|^tSt4&JilIt3ff ofc (Nerve Growth Factors 
(Wiley, New York), pp. 95-109 (1989)) 0 ^10Stt©-y h VB^-'ommm 
®5£M£HU 0.25% Trypsin (GIBCO) tr37°C 20##l3I^#lfc Lfco 100 units/mL 
©penicillin (Gibco), lOOunits/mL© streptomycin (Gibco), 250ng/mL © 
amphotericin B (Gibco), 20 # M © 2-deoxyuridine (Nakarai), 20 // M © 5- 
fluorodeoxyuridine (Nakarai), 2mM L-glutamine (Sigma);W5%©ifil?i£:a 

u (DD-MMi%m%&m U 96-wel 1 7V - h (3 lwel life fe D ^5000fH©|fflSS 
m^T^#^^bfeo7°U- Mipolylysinn- h Lfe96-well7°b- h (Iwaki) 
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fc^Klaminin (Sigma) t3-FLtllLL W»3>Fn-jl/f^ 

"CfflM%WL%tZtm^ Alamer blue (CosmoBio) £ML^ h n > K V T\Z «fc 
^ia^tStt^fllf^ LT (530nm^I^Lfe590nm©§^M£$y;£) ^«©S 
S^ffofeo u>hu-;b (NGFiiOib) Sl>"SeV/f^in^-GFP (GFP/SeV) ©ii, 
lfe«^*±yji©« (1/1000#|PJ ^t±ra£©£fflJ5&£^tm#&JgT*fc^ 
tztK NGF/SeV/AF, NGF/SeV/AF-GFPStKNGF/SeV©^^$fflfla^«±M ^v3SJP ( 
l/1000#fO tZZ-tlZJ:*)^ < 4 

#ij£mSt4£WLT^3^J»r2ftfc (H5 6)o fits ^©ffiimiSAtZj;^ 
3c«>fcNGFg 6*GDMl£ EitS $fHT"& o fcolW© 3 h ^MiaTt^imW 
NGF/SeV/AF, NGF/SeV/AF-GFP^W/SeV©«$fflJ|§tg«±}f £ 

o IP*>, NGF^i4F^^SSeV©^^=toT^Jl$n^NGFtitSt4MhU-C^^t 

mmm 2 4 ] mmmm^mm^m^ 

1) Adeno-Cre©moi^2ffB#fH1 

3Adeno-Cre©moi o TLLC-MiK/FKJiS&i* Fit S ©M£!^ L fcit 

moi=l©Ji^Hl:t^inoi=10©Ji^^5gfi^e i F^^ofe^ (05 8), fi#f^6h 

, i2h, 24h, 48h&(Dmmm.*m^tztz5, ^rtibmrnmsmmB^mtw 

%MA&M^ 3 ^ fffrip o tz o 

moi=K 3, 10, 30, 100^ LT«©^M^S WWHIi^ 

3^«l§#l«i^£nfc (EI5 9)o 

2 ) i&ttjR 

LLC-MK2/F £ M b T Adeno-Cref^ -o X Fg & ©M £ L X £ 7ft £ t? Hft U 
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LLC-MK2/F«£A;fU -BfcigUbfc^ D P&£PBST— [Ui$fc& bT frb 

, 3.7X6DFormalin-PBS"C5^KH^Lfeo PBST!«£-[I]«f b£fJt 

0. 1% Triton X100-PBStr5#P^#l3I bT.ifiFg fi ^ 7 £ p ;Hfiffc( 7 -236 ) ( 100 
i%mR ) t F ITCflit LU ¥K ^7 -9- ¥ I gGJjifr (200{£ ) © jll •£ « SMlbTx £ 
PBST??5fc# LTb -*¥-mm& -iTMmLtzo 

zvmm, 7ixu&^miXLtzmM(Dm&o%Mmzm±t£-h^tz (160) 

20ft @ £ "C lift b * ^^^ffi trMrt 0Fg a 0#£«MHIK fc t 

mmmmztitz cm 6 i) D 

[H»J2 5] GFP-CIU£taSeV-CIUi:©fflKIKH& 

2a«©^ffit«fc5CIU (Cell-Infected Unit) <DMJ£1&%k*ffiMM&*m^tz 
o LLC-MK2|fflflS£2xl0 5 cells/disht?12well-plateHi^ 24«igji^ Mm 
^^^mmmr-mm^LtzWi, SeV/AF-GFP£100,ul/well«$!bfco 15 
ft'4k, Jfil^^^S^^MEM^m^lml/welliJDx, ^^H24^tg#bfeo Jg*&> 

PBS(-)^3iai5t0bfc^ mm^mz^imiofr-ibfr^uMW), mm^m^t 
ftmuMW)o?m-)xiooi%%mLtzoy¥£bmm$htzfosev#yzu-i-fr 

JrG^(DN-l)^300//l/welliJ0x.. 37°ClM5£f^ h Lfc^ PBS(-)T?3 

Hlft&U PBS(-)^200fg#^b^K^U^IgG(H+D)m^lIfi^^fjT:f* (Alex™ 
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568: Molecular Probesa$Sl)S300//l/welliP^. N 37°CT"45£f^ >^^^- h b 
feo PBS(-)t?3Eli5tJtbfc^ i)tiIIT (Emission: 560nm, Absorption: 645nm 

ttmtLT SeV/AF-GFP £ 100 # l/wellTfilft U5#fJh jfii?g&££&^MEM 
4 1 ml /welling ^^l324Kf^Jg«^ ^©^^tT^-rtM^m^il® 
MT (Emission: 360nm, Absorption: 470nm7 4 ;i/*-:7>f TrGFPM 
«£igflbfco 

6 2) 0 

[H»J2 6] ^bf-^n-r.^-tM h£>tfUfi 

i) -b>^>f «>-r;u^ (Sev) ±&y; acdna, pSevis 4 ©cdna©^v a^o^< 
v ^ ^ )i i/ ?± ft & tttia $ « Not i v 4 v^m^tso 

1) 0±§£\ mAfimtLX&t?, pSeV18 + £Eag IftfUb bfcHrtt (2644bp 
) s Clan?$Bfbbfc«ffr (3246b P ), Clal/Eco UUffiit bfeKffit (5146bp) N 
Eco Rlt^fbbfelffit (5010bp) ^^nmT^D-^tlWMs l£^-f 
£>^> r*£«aiU QIAEXII Gel Extraction System (QIAGENftS) • II 

ILL Eag IT?mbbfc»fJtJ±LITMUS38 (NEW ENGLAND BIOLABSttS), Cla IT" 
Mlfelfr, Clal/Eco RIT^fb bfc»rtf\ SWEco RlT??JHb bfcBftffci: 
pBluescriptIIKS+ (STRATAGENE4±S?) i:7^*-ya>U -^■7^n-->^'L 
feo ie^TftiJimil+W h O fig . IAt (iQuickchange Site-Directed 
Mutagenesis kit (STRATAGENEM) £{£of Co 

ftMt$M*M bCDffi^KliSal I: (-fe>^i0 5' -ggagaagtctcaacaccgtccaccc 
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aagataatcgatcag-3' (ffifll^Mj : 3 5), (7 >^-te >^f0 5' -ctgatcgattatctt 
gggtggacggtgttgagacttctcc-3' (E^JS^ : 3 6), Nhe I: (-tz>^II) 5' -gtat 
atgtgttcagttgagcttgctgtcggtctaaggc-3' (@B«-^ : 3 7 ), (7>^4?>*fg) 
5' -gccttagaccgacagcaagctcaactgaacacatatac-3' (IH^IJS^ : 3 8), Xho I: ( 
-tr>XfI) 5' -caatgaactctctagagaggctggagtcactaaagagttacctgg-3' (IB^JS^ : 
3 9), (T>^--fe>^IS) 5' -ccaggtaactctttagtgactccagcctctctagagagttcattg 
-3' m?m^ : 4 0), £fcftJ«f^AUiNP-PP^ : (-te>:*ii) 5' -gtgaaagt 
tcatccaccgatcggctcactcgaggccacacccaaccccaccg-3' (IH^JS^ : 4 1), (T>5 L 
-b>XlI) 5' -cggtggggttgggtgtggcctcgagtgagccgatcggtggatgaactttcac-3' (IB 
?"J#^ : 4 2), P-Mfm : (-t?>X!if) 5' -cttagggtgaaagaaatttcagctagcacggcgcaa 
tggcagatatc-3' (IB^J#-t : 4 3 ), (T>5 L -fe>^II) 5' -gatatctgccattgcgccg 
tgctagctgaaatttctttcaccctaag-3' (IB»-t : 4 4 ), M-Ffa3 : (t>Xl) 5'-c 
ttagggataaagtcccttgtgcgcgcttggttgcaaaactctcccc-3' (SB^JS^- : 4 5), (T> 

>^fit) 5' -ggggagagttttgcaaccaagcgcgcacaagggactttatccctaag-3' (SB^'JS 
-5f : 4 6), F-HNPhI : (-b>^II) 5' -ggtcgcgcggtactttagtcgacacctcaaacaagcaca 
gatcatgg-3' m&m^ : 4 7 ), (7>^-fe>XfJ0 5' -ccatgatctgtgcttgtttgag 
gtgtcgactaaagtaccgcgcgacc-3' (gB?iJ#^f : 4 8), HN-LH : (-te>^II) 5' -ccc 
agggtgaatgggaagggccggccaggtcatggatgggcaggagtcc-3' (SB^JS^- : 4 9), (T> 

>^II) 5' -ggactcctgcccatccatgacctggccggcccttcccattcaccctggg-3' (BB^J 
5 0) ^ftlfn^LSJiSCffl^fe., #Af£, ^tl^tl©fr>t£±I3li3] 

2) ©^^, (-b>Xil) 5' -ggccgcttaattaacggtttaaacgcgcgccaacagtgttgataa 
gaaaaacttagggtgaaagttcatcac-3' (IB^'JS^ : 5 1), (T>5 L ^>^||) 5'-ggc 
cgtgatgaactttcaccctaagtttttcttatcaacactgttggcgcgcgtttaaaccgttaattaagc-3' 
(SE3Wf : 5 2) ££j£U ^n^tl©^$DNA£ U >iHb U 85°C 2#, 65 
°C 15#, 37°C 15^, 15#T7--U >^£i=>\ SeV cDNA-xffi^&t? 0 
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V ^ttpUC 1 8 £ tz &pB 1 uescr i pt 1 1 m <D v )V =$■ >? u - - > W 4 h £ ? ^ )l - 

jrmm-rMa v f ± t? r ? >r - t*pcr l x v- ?° 2 □ - - > y t > cm * se 
tmi^ntzo ^mits ^^^xtmuo^ )ix^m^mt Ltzmm<tnsm-& 
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1. (a) >\z> X V vntrJ)isZ(D'ptji< fcfc— oCx^n-:?* 

N *it>* (b) m (-) fi-*tSRNA^is^-rs^>^^^ ^e>*^ffi^fr*^ 

2. (-) iI-#$|RNA>«# Wi^ff, P^W^fC, i3«fcVL*W^g4$S 
2, Mill (HB«©^^^-o 

3 . (-) tK-*«ENA*t)«3EgL*v^«fcdt:aSJ*^nfe3i>^n-^ 

4. VSV-G^ W^ff£^t?, is^i*?»3©^-rn*tiB«©^^^-o 

5. (-) fI-*0IRNA#-b>y^ ^-oi/XdS^-r^K i«®l*»P.4©^f 

(D^ftiMzffiMcD^Zt-o 

7. ii^i^^eo^-rn^iiiaiRo^^-t^sns (-) «-#«hna 

8 . iWI 1 *»5 e^Tftfr^lBf^^^-OM^feT-feoT^ 
*©*BM$£=»- K-r^^^^-DNA^,ai>^D-r^>7^M^^Jl-r^W 
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10. H (b) iz&tt&nmcDigmK x>^n-r^>^^g*«Ita 

11. ig (b) Hi3{tsm©Jg#ti5V^Tx m>^n-7^> 

12. mmififm?z^>^n-y'9 tt> i-oifi, mm (- 
)ig-*«RNAA» ^ mm t & ^ «fc -5 k £ ftfc x > ^ n - r * w ^ n < 

1 3 . mi&1fi%M?%^>'*>u--7'9>Ji#'R<D'J>1&< 1 "Q#VSV-G*>^ 



WO 00/70070 



PCT/JPOO/03195 



1/6 2 



..cf 



<F # # 



o o o' ^o' 




65k 
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5/6 2 



EI 5 




1 LLCMK2 

2 LLCMK2/F+ad 3rd 

3 LLCMK2/F-ad 

4 LLCMK2/F+ad 3d 

5 LLCMK2/F+ad 3d/Vac Id 

6 LLCMK2/F+ad 3d/Vac 3d 



1 23456789 10 



7 CV-l/F-ad 

8 CV-l/F-ad 3d 

9 CV-l/F-ad 3d/Vac Id 
10 CV-l/F-ad 3d/Vac 3d 



anti-F 



1 2 3 4 5 6 7 



LLCMK2 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2 /F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 

LLCMK2 /F+ad 

LLCMK2/F+ad 

LLCMK2/F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 



1 2 34 5 67 89 10 11 



CV1 

CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 
CVl/F+ad 



Id 

3d 

ld/AraC Id 
ld/AraC 3d 
ld/Vac Id 
ld/Vac 3d 
ld/AraC+Vac Id 
ld/AraC+Vac 3d 
ld/CHX Id 
ld/CHX 3d 
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1 0/6 2 



Egg 



Probe HN 



wt AF wt AF 



Cell 



Probe HN 
wt AF 
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1: +18-NP, +I8N0UIM hVfttEWM 

2: M-GFP, GFPttW*TOWKIMM©ME®*B 

3: Fgene, F3t^p©^pflEOfllB 
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1 2/6 2 



antiF antiHN 
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1 3/6 2 

n 3 



,T F gene 

^rp>ff^rt>rHf?> i l > sev (wt) 

,2,M/GFP 

PFFfc> l L > AFGFP 



Primer 

Set AFGFP F /AFGFP GFP/SeV SeV (wt) 



2 + + 
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16/6 2 



J 1 6 




cntrl/a c-kit + -_ 
cntrl/a c-kit - ~ 
GFP-wtSeV/a c-kit + - 
GFP-wtSeV/a c-kit - - 
GFP-dFSeV/a c-kit + - 
GFP-dFSeV/a c-kit-- 
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HI 1 8 



LLC-MK2 LLC-MK2/F7 LLC-MK2 LLC-MK2/F7 




1 2 3 4 5 6 7 8 9 10 11 12 
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mmmwmmm (P2) 



Dilution(#^) 




13:»te*f*#, F^M©m*±M(lane6)SSbfc 
14: SMt***», PBS 

15: HA»tt©«l«*aane ll)8W»0Pfc?f»«b& (P2) 
16: HAHttODfcJSftOane 12)38W»0Pfcl5»«Lfc (P2) 
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02 1 
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2 2/6 2 




7 8 9 1011 



LLC/VacT7/pG EM/FHN 
LLC/VacT7 
LLC/FHNmix 
LLC/FHN 1-13 
LLC/FHN 2-6 
LLC/FHN 2-16 
LLC/FHN 3-3 
LLC/FHN 3-18 
LLC/FHN 3-22 
LLC/FHN 4-3 
LLC/FHN 5-9 



WO 00/70070 



PCT/JP00/03195 



2 3/6 2 

123 
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M2 4 




PI supfi/f 
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32 5 
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M2 6 



M-GFP 
H 

M GlM- HN L dFGFP 



M-L 



NP P M GF1~ L dFHNGFP 



M-GFP M-L 



RT + - + 
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1212 7 



M-GFP M-L 



2 

RT +- + - 



2 
X 

+ - +- 
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7^U>£Jt Ug/ml) ($asi$r B i2#) 



3 
I 
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02 9 



□ 


pGEM-Luci 


□ 


minigenome 


El 


minigenome 


• 


titer of V.V. 




Omin. 15min. 20min. 30min. 



uviw 
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d2 d3 d4 
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33 3 



1 2 3 4 5 6 7 8 



, , mm «* *»** 



ISft 



(kDa) 

-97 
- 66 

-45 



-31 



-21.5 
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MOI 
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vsv-g mm 




P3 0 <()l>Xfr :S»7~8B S JS*±S* 
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03 6 



vsv-g mm 
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3 7/6 2 



Envelope 
VSV-G F, HN 





1/2 
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03 I 



-VSV-G 



+ VSV-G 
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anti-F 



anti-HN 



anti-SeV 
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Passage 
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4 3/6 2 

M4 3 



1000 




P0-d3,4 P1-d3 P1-d7 

Passage (MiX) 





V.V 


V.V Lot.No 


pGEM-FHN 


0.L 


P1-Tf 


1 


vTF7-3(3,5)*35mm* 


990913 






Dosper 


2 


vTF7-3(3,5)<f.35mm* 


990913 


O 




O.L. 


3 


vTF7-3(3,5)*35mm* 


990913 


O 


o 


0.L 


4 


vTF7-3(3,5)*35mm* 


000202 


o 


o 


0.L 


5 


vTF7-3(0,0) 


990913 


o 


o 


O.L. 


6 


vTF7-3(3,S)<* 100mm* 


000202 


o 


o 


0.L 



0 *T. 



PLWUV«t»IC«ffi Ufcdlshif *f X 
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(A) 



P SeV(+) 



M ] np | p | m| f | "hnT 



Sphh i Sa/I 



(B) 



P NP 



□ NP 



□ NP 1 



□ NP 




IK 



IK 



JK 



JK 



13 



y 



3 pSeV+NPP 



J pSeV+PM 



"]] pSeV+MF 



]J pSeV+FHN 



[J pSeV+HNL 



▲ Iff Not I Wl 
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pBluescript II KS+ 
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Pme \-Asc\Swa\ 
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A FHN 



FHN Cell! 
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050 
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anti-F anthHN antrSeV 



WO 00/70070 



PCT/JP00/03195 




*fJI±: SeV(+18)/AF-HN:GFP 
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5 2/6 2 
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info (a-SeV) 



filflc (a-VSY) 



Bottom Top Bottom 

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 



Top 
10 



1 2 3 4 5 6 7 8 9 10 

1 2 3 4 5 6 7 8 9 10 r~ " — ~ 

. ::.; : ;| AF-HN ' " 



1 2 3 4 5 6 7 8 9 10 



St* (a-HN) 
1 2 3 4 5 6 7 8 9 10 



z 



AF 

L 



'3$S : 20-60% U-5 
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(LLC-MK2M) 
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□ Sev/ A F 
* 6( H □ Sev/ AF(VSV-G) 



& 40- 



LLC-MK2 HRA 



^ 40- 



□ Sev/AF 

0 Sev/ AF(VSV-G) 



0. 01 0. 1 (moi) 

Jurkat cell 
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5 5/6 2 

0 5 5 

pSeV18+b(+) 

NGF/SeV/AF-<3FP 



NGF/SeV/AF 




I 1 

(NGF-N-NGF-C) 



1. V— # — 

2. NGF/SeV/AF 

3. NGF/SeV/ AF-GFP 

4. pSeV18 + b(+) 
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05 7 
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5 8/6 2 

05 8 
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1: LLCMK2/Ad(moi=1) 

2:LLCMK2F/Ad(moi=0) 

3:LLCMK2F/Ad(moi=1) 

4:LLCMK2/F/Ad(moi=3) 

5:LLCMK2/F/Ad(moi=10) 

6:LLCMK2/F/Ad(moi=30) 

7:LLCMK2/F/Ad(moi=100) 
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06 0 



1 23456789 




1 : LLC-MK2/Ad-Cre(Negative Control ) 

2 : LLC-MK2/F/Ad-Cre/P0 

3 : LLC-MK2/F/Ad-<;rey?l 

4 : LLC-MK2/F/Ad<:re/?2 

5 : LLC-MK2/F/Ad-<;re/P3 

6 : LLC-MK2/F/Ad-«Cre/P4 

7 : LLC-MK2/F/Ad-Cre/P5 

8 : LLC-MK2/F/Ad<:re/P6 

9 : LLC-MK2/F/Ad-Cre/P7 
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SEQUENCE LISTING 

<110> DNAVEC Research Inc. 

<120> Paramyxovirus vectors deficient in envelope genes 

<130> D3-103PCT 

<140> 
<141> 

<150> JP 1999-200739 
<151> 1999-05-18 

<160> 52 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 
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<400> 1 

atgcatgccg gcagatga 18 

<210> 2 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 2 

gttgagtact gcaagagc 11 

<210> 3 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 3 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

atgcatgccg gcagatga 18 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 5 

tgggtgaatg agagaatcag c 



21 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

atgcatatgg tgatgcggtt ttggcagtac 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tgccggctat tattacttgt acagctcgtc 

<210> 8 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

atcagagacc tgcgacaatg c 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

aagtcgtgct gcttcatgtg g 

<210> 10 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

acaaccacta cctgagcacc cagtc 25 

<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

gcctaacaca tccagagatc g 21 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 12 

acattcatga gtcagctcgc 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

atcagagacc tgcgacaatg c 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 14 

aagtcgtgct gcttcatgtg g 21 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 15 

gaaaaactta gggataaagt ccc 23 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 
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gttatctccg ggatggtgc 19 

<210> 17 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

gcgcggccgc cgtacggtgg caaccatgtc gtttactttg accaa 45 

<210> 18 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 18 

gcgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ctattacttc 60 
tgacaccaga ccaactggta 80 
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<210> 19 

<2U> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 19 

ccaccgacca cacccagcgg ccgcgacagc cacggcttcg g 41 

<210> 20 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 20 

ccgaagccgt ggctgtcgcg gccgctgggt gtggtcggtg g 41 



<210> 21 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 21 

gaaatttcac ctaagcggcc gcaatggcag atatctatag 40 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 22 

ctatagatat ctgccattgc ggccgcttag gtgaaatttc 40 

<210> 23 
<211> 43 
<212> DNA 



WO 00/70070 



PCT/JP00/03195 



12/25 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 23 

gggataaagt cccttgcggc cgcttggttg caaaactctc ccc 43 

<210> 24 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 24 

ggggagagtt ttgcaaccaa gcggccgcaa gggactttat ccc 43 

<210> 25 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

ggtcgcgcgg tactttagcg gccgcctcaa acaagcacag atcatgg 47 

<210> 26 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

ccatgatctg tgcttgtttg aggcggccgc taaagtaccg cgcgacc 47 

<210> 27 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 27 

cctgcccatc catgacctag cggccgcttc ccattcaccc tggg 44 

<210> 28 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

cccagggtga atgggaagcg gccgctaggt catggatggg cagg 44 

<210> 29 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 29 

gcggcgcgcc atgctgctgc tgctgctgct gctgggcctg 40 

<210> 30 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

gcggcgcgcc cttatcatgt ctgctcgaag cggccggccg 40 

<210> 31 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

gcggccgcgt ttaaacggcg cgccatttaa atccgtagta agaaaaactt agggtgaaag 60 
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ttcatcgcgg ccgc 74 

<210> 32 
<211> 74 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

gcggccgcga tgaactttca ccctaagttt ttcttactac ggatttaaat ggcgcgccgt 60 
ttaaacgcgg ccgc 74 

<210> 33 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 33 

acttgcggcc gccaaagttc agtaatgtcc atgttgttct acactctg 



48 
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<210> 34 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggtcag cctcttcttg 60 
tagccttcct gc 72 

<210> 35 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 35 

ggagaagtct caacaccgtc cacccaagat aatcgatcag 



40 
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<210> 36 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

ctgatcgatt atcttgggtg gacggtgttg agacttctcc 40 

<210> 37 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

gtatatgtgt tcagttgagc ttgctgtcgg tctaaggc 38 



<210> 38 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

gccttagacc gacagcaagc tcaactgaac acatatac 38 

<210> 39 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

caatgaactc tctagagagg ctggagtcac taaagagtta cctgg 45 

<210> 40 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

ccaggtaact ctttagtgac tccagcctct ctagagagtt cattg 45 

<210> 41 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

gtgaaagttc atccaccgat cggctcactc gaggccacac ccaaccccac eg 52 

<210> 42 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 00/70070 



PCT/JP00/03195 



21/25 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

cggtggggtt gggtgtggcc tcgagtgagc cgatcggtgg atgaactttc ac 52 

<210> 43 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

cttagggtga aagaaatttc agctagcacg gcgcaatggc agatatc 47 

<210> 44 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 44 

gatatctgcc attgcgccgt gctagctgaa atttctttca ccctaag 47 

<210> 45 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

cttagggata aagtcccttg tgcgcgcttg gttgcaaaac tctcccc 47 

<210> 46 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 46 
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ggggagagtt ttgcaaccaa gcgcgcacaa gggactttat ccctaag 47 

<210> 47 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

ggtcgcgcgg tactttagtc gacacctcaa acaagcacag atcatgg 47 

<210> 48 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 48 

ccatgatctg tgcttgtttg aggtgtcgac taaagtaccg cgcgacc 



47 
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<210> 49 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

cccagggtga atgggaaggg ccggccaggt catggatggg caggagtcc 49 

<210> 50 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

ggactcctgc ccatccatga cctggccggc ccttcccatt caccctggg 49 



<210> 51 
<211> 72 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

ggccgcttaa ttaacggttt aaacgcgcgc caacagtgtt gataagaaaa acttagggtg 60 
aaagttcatc ac 72 

<210> 52 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 52 

ggccgtgatg aactttcacc ctaagttttt cttatcaaca ctgttggcgc gcgtttaaac 60 
cgttaattaa gc 72 
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